tHOWARD C. WARREN, Princeton UNIVERSITY 


S. W. FERNBERGER, Untv. or Pennsytvania (J. of Exper. Psychol.) 
W. S. HUNTER, Ciarx University (Psychol. Index) 
HERBERT S. LANGFELD, Princeton Univ. (Psychol. Rev.) 
E. S. ROBINSON, Yare University (Psychol. Bull.) 
JOSEPH PETERSON, Gero. Peasopy CoLLeceE (Psychol. Monog.) 





CONTENTS 


Recent Trends in Science and the Development of Modern Typology: 
: HERBERT SHUEY, 207. 
A Consideration of Interacting Pattern Theories of Feeling and Emotion: 


Rocer M. BELLOws AnD Ratru G. WHISLER, 236. 

The Physiological Basis of Linguistic Development and of the Ontogeny 
of Meaning, Part III: tsraw Latir, 246. 

Specificity and Generalization of Behavior in New-Born Infants: A 
Critique: Kari C. Pratt, 265. 

A Mechanistic View of the Problem of Mental Disorder: M1Lton 
HARRINGTON, 285. 

Implications of the Flight of Colors: H. Barry, JR. AND W. A. Bous- 

FIELD, 300. 

Di ay 

Professor Tryon on Factors: C. SPEARMAN, 306. 





PUBLISHED BI-MONTHLY 
z FOR THE AMERICAN PSYCHOLOGICAL ASSOCIATION 
BY THE PSYCHOLOGICAL REVIEW COMPANY 
PRINCE anp LEMON STS., LANCASTER, PA. 
yt Soa aup PRINCETON, N. J. 
ee “Batered as second-class matter July 13, 1897, at the post-office ut Lancaster, Pa. under 
_ ee ha Act of Congress of March 3, 1879 























May, 1934 





Vou. 41, No. 3 


THE PSYCHOLOGICAL REVIEW 





RECENT TRENDS IN SCIENCE AND THE 
DEVELOPMENT OF MODERN TYPOLOGY 


BY HERBERT SHUEY 


University of Kansas 


I. Recent CHANGES IN SCIENTIFIC METHODOLOGY 


Science is now going through a change that will modify the 
entire field of knowledge. FitzGerald, Einstein, Minkowski, 
and Rutherford introduced into physics new ideas of such 
tremendous import that the result has been almost a complete 
collapse of the old systems. The units of measurement were 
found not to be absolute, the old determinism of physics and 
the natural sciences was given a death-blow, the principle of 
indeterminacy was introduced, a fourth dimension was added, 
and along with other changes there has been a revolution in the 
scientific world of enormous proportions. Psychology has 
been striving laboriously towards the ideal of the natural 
sciences set up during the nineteenth century. After all these 
years psychology now finds its ideal crumbling before it. 
This has resulted in wide-spread confusion in the field of 
psychology, and the need of examining more closely the 
distinctions that have arisen throughout its comparatively 
short history becomes pressing. 

Psychology in its modern form appeared during the reign 
of the natural sciences, and it looked for its methodology and 
justification in the natural sciences. The brilliant attempt of 
Fechner to found a psychophysics using a psychological unit 
of measurement (the just noticeable difference) was molded 
along the lines of physics and the units used in the natural 
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sciences. Psychophysics did not become a science, and the 
criticism of its methodology has persisted down to the present. 
Psychologists have always assumed certain principles in 
physics, either implicitly or explicitly, and their entire method- 
ology has been influenced by these presuppositions. The 
problems of measurement, prediction and control, description 
versus explanation,' Aristotelian versus Galilean methodology,? 
vitalism versus mechanism, and finally the problem of types 
have occupied the minds of psychologists and have split them 
into general factions. ‘The most fundamental split in psycho- 
logical methodology, however, was between the schools of 
contents (Wundt) and acts (Brentano). There has always 
been something in psychological methodology that has 
persistently prevented psychology from being recognized as a 
science. Since psychology has always attempted to found a 
science along the lines of physics, its failure to do so seemed 
to be due to the fact that it could not apply physical laws to 
the living organism, either in measurement or prediction. 
Psychology has been faced continually with the problem of 
explaining subtle acts of mind by purely physical laws. This 
failure has been attributed by some to the division of nature 
into animate and inanimate worlds, and they have attempted 
to resolve this dualism in order to make the application of 
physical laws possible. Others have denied outright the 
application of physical laws to the animate world, not because 
these laws do not hold in the living organism, but simply 
because understanding, control, and prediction have proved 
to be extremely difficult from a study of the physico-chemical 
nature of the organism alone. 

We find, however, that there have been certain under- 
currents in psychology almost from the start. One of these 
has assumed enormous proportions not only in psychology, 
but also in modern science. This has been-the emphasis 
on wholes. W. Dilthey * was one of the first to oppose the 

1H. Ebbinghaus, Ueber erklarende und beschreibende Psychologie, Zsch. f. 


Psychol., 1895, 9, 161. ‘This is an answer to Dilthey’s stand. 
2K. Lewin, The conflict between Aristotelian and Galilean modes of thought in 


contemporary psychology, J. Gen. Psychol., 1931, 5, 141. 
*W. Dilthey, Einleitung in die Geisteswissenschaften, Leipzig, 1922. (First 


published 1883.) 
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natural sciences with his cultural sciences. His emphasis on 
development, cultural epochs, and understanding has laid 
the foundation on which the latest movements in modern 
psychology rest. The analytical and atomistic methods of 
natural science were considered inadequate to explain human 
behavior, and a broader methodology was introduced. The 
inclusion of more material and especially the emphasis on the 
whole organism in a cultural whole or epoch had the result 
that we find Gestalt psychology, developmental Struktur 
psychology, cultural science psychology, differential psychol- 
ogy, and organismic psychology, all dealing with wholes and 
not with parts. With the new concept of wholes has come the 
true importance of relations. Physicists, biologists, and 
psychologists were neglecting relationships in their studies, 
and all of these sciences now are turning to the study of 
relationships. Organismic biology states that the whole is 
more than the sum of its parts, and the rewards from the study 
of the whole as represented by Coghill, Child, Tracy and 
others * have been more than a justification and verification 
of the new point of view. 

Psychology has lagged somewhat behind, and a rather 
peculiar situation has arisen. While the majority of psychol- 
ogists were striving towards the ideal of the nineteenth cen- 
tury, physics and the natural sciences were tending away 
from this ideal, which brought about a reversal of the posi- 
tions. Science of the nineteenth century claimed that with 
a knowledge of all factors even the most complicated and 
difficult matters could be explained according to the laws of 
physics and chemistry. Any failure to do so was attributed to 
unknown factors which must be found. It was deterministic, 
allowed no room for free-will, and considered its units of 
measurement absolute. Today the progressive group of 
physicists and biologists are indeterministic, do not consider 
their units absolute, and are making room for free-will. 
Psychology is only beginning to accept these changes in 

‘Cf. G. E. Coghill, Anatomy and the problem of behavior, New York, 1929; 


C. M. Child, The origin and development of the nervous system, Chicago, 1921; and 
C. U. Ariéns-Kappers, On structural laws in the nervous system, Brain, 1921, 44, 125. 
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modern science, and the confusion arising from this situation 
is to be expected. L. v. Bertalanffy® has pointed out the 
same situation in the transition period of biology. He states 
(p. 39): “From this arises the peculiar situation that biology 
is ‘mechanistic’ . .., whereas the model science of the 
mechanists (physics) is ‘vitalistic? in a way that biological 
vitalism would never have dared attempt.” 

As an example of this confusion we find Gestalt psychology 
taking on a physical aspect. W. Kohler ® wrote an involved 
book on physical Gestalten, and Lewin’ is basing his entire 
work on physical concepts. The physical laws are being 
applied to psychological acts. The Freudian ideas of the 
‘flight from reality’ and ‘substitution’ are being investigated 
by the dynamic laws of the psychological field. Such a 
system implies the old determinism, and the Galilean method- 
ology is followed closely in its scientific arguments. When we 
turn to other contemporary systems of psychology we find 
entirely different standpoints. E. Spranger,® for instance, 
is developing types and stressing cultural wholes. Experi- 
mental work is almost eliminated, and physics plays little 
part in the understanding of human behavior. These two 
systems represent two extremes, and the other systems all fall 
more or less between them. The one extreme, the new dy- 
namic approach, actually makes psychology merely a branch 
of physics. If the human organism is only a part of a large 
dynamic field, it will follow the same laws as any other dy- 
namic field. Thus the Gestalt psychology movement with its 

5 L. v. Bertalanffy, Theoretische Biologie, Berlin, 1932. 

*W. Kohler, Die physischen Gestalten in Ruhe und im stationaren Zustand, 
Erlangen, 1924. 

7K. Lewin has been editing a series of studies attempting to reduce psychological 
acts to terms of dynamic fields. Tensions are created and resolved, memory and other 
psychic processes are studied on the basis of varying degrees of reality. Typical 
examples can be found in B. Zeigarnik, Ueber das Behalten von erledigten und un- 
erledigten Handlungen, Psychol. Forsch., 1927, 9, 1-85; M. Ovisiankina, Die Wieder- 
aufnahme unterbrochener Handlungen, Psychol. Forsch., 1928, 11, 302-379; and J. 
F. Brown, Ueber die dynamischen Eigenschaften der Realitats- und Irrealitats- 
schichten, Psychol. Forsch., 1933, 18, 2-26. 

8 Vide W. Mahler, Ersatzhandlungen verschiedenen Realitatsgrades, Psychol. 
Forsch., 1933, 18, 27-89. 

* E. Spranger, Types of men, Halle, 1928. 
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emphasis on older physics takes away from psychology the 
possibility of independent existence, and subordinates it to 
the field of physics. The other extreme gives psychology a 
possibility of being a branch not only of the Cultural Sciences, 
but also of being a science among sciences. Such wide differ- 
ences in the field of psychology testify to the need of clari- 
fying the situation. 

The increase in criticisms of academic psychology from the 
other sciences has been steady. Recently these criticisms 
have been taken up by the psychologists themselves. The 
latest literature '° shows this tendency quite markedly. The 
chief criticism has been that it does not meet life problems. 
Minute studies of the sense organs may be interesting to a 
few men, still they do not justify themselves in the fields of 
science. Academic psychology has been concerned with 
perceptions, sensations, studies of the various sensory fields, 
animal studies, and studies of the various mental processes 
(memory, learning, etc.); whereas the problems of human 
activities, law, marriage, vocational guidance, literature, and 
personality in general have not gone scientifically beyond the 
first stages of study. In spite of the vast accumulation of 
psychological data, this body of data has little value for 
either the psychologists or for other fields. This material 
cannot be used in life problems, it is of little importance for 
physiology, and outside the small group of ardent experi- 
mentalists, it is being ignored even by psychologists them- 
selves. The hope that with the accumulation of more data 
an increased knowledge of the psyche would be obtained has 
not been fulfilled, since it rests on assumptions that will be 
shown to be wrong. 

Let us discuss briefly the changes made in modern phys- 

10 A recent number of the Journal of Personality and Character, 1933, 1, 175-180, 
has been devoted entirely to criticism of academic psychology by prominent American 
and European psychologists and characterologists. McDougall in his last book 
Energies of men (New York, 1933, p. 17) has also criticized academic psychology 
severely and has attempted to meet the problem by combining abnormal and normal 


psychology with characterology. It is one of the most important steps in recent 
American psychology. 





212 HERBERT SHUEY 


ics." FitzGerald demonstrated that an object in one position 
is longer than in another position. Since a unit of measure- 
ment applied to this object will also change when turned 
with it to another position, the difference in length went 
unnoticed until other methods were introduced to demon- 
strate it. This placed the absolutism of the units of measure- 
ment in doubt. The whole theory of relativity strengthened 
this stand, and units are now considered relative to whatever 
system is used. Minkowski attacked the concept of time. 
It was not only relative, but was made a fourth dimension. 
Since earlier experiments were performed without taking time 
into consideration, the objectivity of the old physicists broke 
down completely. Factors were left out of consideration in 
their presumably objective experiments that are now known. 
Whether the intricate mathematical theories are true or not, 
one thing stands out clearly as a result: the objectivity and 
absolutism of traditional physics were a myth, however 
valuable they were in the first stages of development of 
science. It leaves psychology more or less to itself in adopting 
physical methods, and whether this can be done or not is 
overshadowed by the necessity of investigating carefully the 
units used with the knowledge given by physics within the 
last few years. 

One other point is of great interest to psychology. In 
1927 Heisenberg introduced a new principle called the Princi- 
ple of Indeterminacy. This principle arose from the diffi- 
culty of ascertaining velocity and position of a particle at the 
same time. It is almost of equal importance with the rela- 
tivity theory, and can be used in psychological methodology 
with the same cogency, as will be seen from the following. 

11 Since the mathematics used in all these problems is too abstruse for workers in 
other fields, the explanatory works of men like A. S. Eddington, The nature of the 
physical world, New York, 1929, and A. N. Whitehead, Science and the modern world, 
New York, 1928, will give an insight into the changes made. The present discussion 
will refer chiefly to these works rather than to the original mathematical treatises. 

2 Cf. A. S. Eddington, The nature of the physical world, New York, 1929. L. v. 
Bertalanffy (Theoretische Biologie, Berlin, 1932, pp. 104-110) gives a discussion of the 


Principle of Indeterminacy (he calls it the Heisenberg relation) and attempts to apply 
this principle to biological science. His application is fundamentally the same as 


presented in thie paper for psychology. 
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With the measurement of position and with an increased 
knowledge of position there went an increased ignorance of 
velocity. The measurement of position implies a static 
condition, a given, a momentary arrest of activity, a destruc- 
tion of fundamental relations. A particle in motion is 
changed in some way at the time of measurement, since if 
there were no change there could be no situation created 
which would afford the necessary conditions for accurate 
study. Therefore if position is measured the velocity is 
lost. It does no good to increase the accuracy of the instru- 
ments used, since with the increase in knowledge of the one 
goes a decrease in the knowledge of the other. Actually the 
cruder the instruments the more accurately both velocity 
and position can be studied at the same time. This probably 
explains why early experiments in a field often show an ac- 
curacy that is amazing to later workers in the field who use 
far finer instruments. 

The problem of measurement in psychology has two dis- 
tinct aspects. The one is concerned with the application of 
the Principle of Indeterminacy. The other is the relativity 
of measurements. Let us consider the first aspect. We can 
state that the Principle of Indeterminacy in psychology will 
be formulated as follows: We cannot predict 1f we measure, and 
we cannot measure if we predict. By measurement is meant 
the old quantitative (objective) measurements of human 
activities which do not include the time concept; by predic- 
tion is meant the determination of the general direction of 
human activity, not necessarily specific acts. The idea of 
measurement in psychology was based on the old idea of 
measurement in physics. ‘The time aspect was disregarded, 
only those factors were studied that were objectively verifiable. 
We know now that a system in change, as represented in 
living organisms, presents a difficulty that these old methods 
of measurement could not overcome. 

Galton measured thousands of individuals and treated the 
material statistically, yet no prediction or even understanding 
of human behavior has been possible from these data. No 
matter how accurate a measurement is, the constantly chang- 
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ing nature of the organism prevents such a measurement from 
being used another time. The tests, measurements, and 
methods used in the past belonged to the static type, 1.¢. 
they themselves were constant and unchanging. For this 
reason they were considered to be objective. Thus a static 
measurement was made on a dynamic system. Physics has 
now found that if a system is measured, the measuring instru- 
ment must conform with the system, 1.¢. a system in motion 
when measured by a motionless instrument will give a different 
result than when the instrument is moving at the same rate 
as the system measured. This is the second aspect of meas- 
urement which is called the relativity of measurement. The 
Principle of Indeterminacy states that these two aspects of 
measurement cannot be made accurately at the same time. 
The more we use a static measurement in a dynamic system, 
the less we can use the results of this measurement as a 
dynamic explanation. The same is true when we attempt to 
use a changing measurement on a static system. If we meas- 
ure a dead body, we are using static measurements on a static 
system. When we measure a living body by the same method, 
we are using static measures on a dynamic system, which we 
have stated to be false. An example of this is the old study 
of anatomy. The anatomists attempted to explain life (a 
dynamic system) on the basis of their static studies, which 
created inconsistencies in their interpretation. 

From this it is seen that the psychologists have uncon- 
sciously been doing the same thing. They have been refining 
their instruments of measurement, they have been elaborating 
and standardizing their tests. They have not only been using 
static measurements on a dynamic system, but they have 
been attempting to predict the direction of life activities from 
these measurements. The reason for their failure to do this 
will now be clear. Whether they use static or dynamic meas- 
ures is a matter to be decided by themselves, but according 
to the Principle of Indeterminacy both cannot be made with 
accuracy at the same time. The IQ, for example, is consid- 
ered a quantitative measure of intelligence; whether it is or 
not need not concern us here, yet it has not been possible to 
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predict the future activity of the individual from the IQ. 
It is an objectified, quantitative measure applied to a dynamic 
system, consequently it cannot be used in prediction. In 
order to test intelligence with the purpose of predicting future 
action, the measure must be changing with the system meas- 
ured, it must also be dynamic. [If intelligence tests are still 
given, the Principle of Indeterminacy will prevent prediction 
from the results. 

The educator has also erred in respect to examinations. 
The idea of an examination as a quantitative measure of the 
learning of an individual has prevailed. These examinations 
naturally concern the contents of what the individual has 
learned. The more accurate the examinations became, the 
less they could be used in predictions of the future activities 
of the individual. The attempt to make examinations test 
the direction of thinking produced by learning has failed be- 
cause the results were treated as though they were quantita- 
tive measures, thereby falling into the field of measurement 
and out of the field of prediction. The old schoolmasters, 
who knew nothing of the refined methods of measurement, 
often showed far more ability, certainly not less, in prediction 
and understanding than modern educators. And the psychol- 
ogist with all his studies of the contents of human behavior 
is quite naive when it comes to prediction or even under- 
standing of human conduct. If the psychologists and educa- 
tors continue to perfect their tests, the ability to predict hu- 
man activity will be completely eliminated from these fields, 
a condition that may be said to exist right now. The com- 
plete barrier that is created by this principle between measure- 
ment and prediction of human behavior is of tremendous 
importance to general and educational psychology, not to 
speak of characterology, and supersedes almost all others at 
the present time. It means the abandoning of the quantita- 
tive ideal, and a return ¥o the study of direction rather than 
contents. 

The idea that the measurements are not yet fine enough 
for prediction is erroneous, since with an increase in their 
fineness will also go a decrease in the ability to predict. This 
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peculiar situation arose in physics and it is now facing the 
psychologists with the same paradoxical force. We do not 
mean that the situation in psychology was taken bodily from 
physics, but the similarity between the situation in the two 
fields indicates a similarity in the fundamental problems. 
The long dream of the psychologists to perfect instruments 
of measurement as fine as those of the natural sciences has 
finally led them to an increased ignorance of the very thing 
they wanted to know. The knowledge of human behavior as 
a direction is more important than the contents or the position 
of its parts at any one moment, if only for the sake of predic- 
tion and control. For the direction of an activity and the 
contents of that activity cannot be measured accurately at the 
same time. 

Statistics, so beloved in America, has contributed to the 
continuance of measurement in the face of failure to predict. 
The use of probability has been openly admitted to apply 
only to the average performance of groups and not to indi- 
viduals, which brings with it the inability to predict in the 
single case. Even if the methodology had been valid, which 
is now denied, the use of probability would not have led to a 
better understanding of human behavior. With the advent 
of the new Principle of Indeterminacy the use of statistics in 
psychology becomes still less justified, i.e. when used with 
static measurements to predict. 

In order to avoid possible misunderstandings, it is neces- 
sary to emphasize that the Principle of Indeterminacy, as 
suggested here for psychology, is not the same as [ndetermin- 
ism. Indeterminism is the opposite of determinism and ap- 
plies to causality in physical systems. Free-will is not pos- 
sible in such a system. Indeterminism breaks the old 
cause-effect relationship and leaves an opening for free-will. 
Modern biology and physics are indeterministic in this sense. 
The Principle of Indeterminacy concerns only the problem of 
measurement. It simply states that any system in motion 
or change cannot be measured accurately without changing or 
stopping this motion or change. It can be studied with 
respect to this motion, its direction and velocity can be ascer- 
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tained and predicted without knowing its position accurately. 
It is simply denied that both operations can be performed 
accurately at the same time. This does not concern the 
problem of free-will, since it is immaterial whether the motion 
is spontaneous and arises from the free will of the organism, 
or whether it is determined by a cause-effect relationship. 
The act of measuring is the same in both cases, because it is 
not a specific act but a direction that is determined. Predic- 
tion in this case does not become impossible because the or- 
ganism has free will and because its future specific act is 
therefore indeterminable, but it will only become impossible 
if the organism is stopped in order to measure it. The direc- 
tion of activity can be ascertained even if the will is free. 
Specific acts could be determined if the will is not free, but 
this has never been done. 

This brings us to the next problem. The so-called ob- 
jective methods of physics were brought to an abrupt end by 
the discovery of the fact that physicists were not objective 
at all, but were overlooking extremely important factors. 
Minkowski," using the relativity theory, introduced a fourth 
dimension. Other dimensions have been added, but the 
fourth dimension showed clearly that there were factors in 
the apparently objective situations that must be considered 
if accuracy is to be obtained. The fourth dimension is time 
or duration. Any calculation now made by physicists must 
contain the measurement of time, the position of the system 
as to duration. Psychology has been following closely the 
older movements, and the attempt was made to reduce 
everything to objective measurements and explanations. 
Like physics, psychology has been overlooking the fourth 
dimension; its experiments were made without considering 
time or duration. With the new information obtained from 
modern scientific methods, no future psychological experi- 
ment will have value unless it is made in at least four dimen- 
sions. 

When we investigate the systems of modern psychology, 
we find that some of them are already including this factor of 


8 Cf. A. S. Eddington, The nature of the physical world, New York, 1929. 
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duration. The entire Cultural Science movement stresses 
this factor in the understanding of the individual, and the 
representatives of this movement deny that it is possible to 
study or to understand behavior without considering the his- 
torical or time aspect. Gestalt psychology does not consider 
this factor, and is tending to neglect time, simply considering 
a dynamic field as a given. Only one complete system has 
been elaborated on the basis of this new dimension; this 
is E. R. Jaensch’s* developmental Struktur psychology. 
Jaensch considers the development from the single cell to the 
highly complex organisms as a process of differentiation. The 
single cell is highly integrated, and with increasing differen- 
tiation there is a corresponding increase in disintegration. 
This reverses the old idea of synthesis. Therefore all organ- 
isms, before any experiment is done, are considered as inte- 
grated wholes on a scale extending both backwards and for- 
wards. We must know how far the individual who serves as 
a subject is differentiated, we must know his position in the 
fourth dimension. A simple experiment in perception may 
seem valid enough, but under the glass of modern science it is 
exceedingly crude and incomplete. While the results may 
seem to be objective and valid without considering this factor, 
sooner or later the discrepancy appears. 

This discrepancy is shown most vividly in the inability to 
apply psychological experiments to the problems of life. 
Since the flow of life is stopped and even distorted in an ex- 
periment, the psychologist found himself unable to predict 
and control behavior because of the failure to include the 
factor of duration. Jaensch first eliminated this difficulty 
by ascertaining the type, which now takes on new significance, 
as it furnishes the dimension of duration, so that when the 
individual is typed his position on the scale of differentiation 
is obtained. Whatever experiment is then performed on 

“The work done by Jaensch and the Marburg school is enormous, and is con- 
tinuing to grow as the results show more and more conclusively the advantage of a 
typology. See G. Murphy, An historical introduction to modern psychology (supple- 
ment by H. Kliiver), New York, 1929; E. R. Jaensch, Eidetic imagery, New York, 
1930; and E. R. Jaensch, Ueber den Aufbau des Bewusstseins, Zsch. f. Psychol., 1930, 
Ergbd. 16. 
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him will have meaning and relationship to life itself. The 
significance of this to psychology is enormous. Spranger’s 
types lack the biological structural basis, as they are environ- 
mental types and break the continuum between the lower 
organisms and the higher. Jung’s types, however important 
they are in other respects, are phenomenological and cannot 
be used as a continuum, since they also lack a biological 
structural basis. Gestalt psychology and behaviorism have 
neither types nor historical data, differing very little from 
each other in their methods. Jaensch’s system is therefore 
the only one which has a methodology in line with the new 
discoveries in physics, and which is able to attack life prob- 
lems scientifically. We see therefore that psychology in its 
methodology has been neglecting the fourth dimension en- 
tirely. It is the same as when a study is made in two dimen- 
sions while neglecting the third. Psychology must broaden 
its field to meet the demands of modern science. 

Biology has already recognized this new dimension. J. H. 
Woodger ® states p. 328: ‘The anatomist usually studies the 
pickled heart, i.e. the heart after it has ceased to ‘have’ a 
biological history which is an exciting history and difficult 
to observe, but only a tame history as a uniform physical 
object. Moreover he studies it chiefly as a visual object and 
owing to our preference for visual experience and our persis- 
tent naive realism it is extremely easy to fall into the error 
of thinking of the visual heart as the very concrete heart it- 
self.”” Then on p. 329: “If we remember what has been said 
about the doctrine of four-dimensional space-time events 
and their characters we see at once that the heart as ‘some- 
thing going on’ is such a four-dimensional event, it is the 
heart as studied by physiology, 1.¢. the ‘function’ in our third 
sense. Now the perceptual heart as studied by anatomy, on 
the other hand, is an object characterizing that event. .. . 
As such it is difficult to study. Anatomy therefore studies 
it when it has ceased to be living and treats its purely spatial 
aspect in abstraction from time. Thus we may say that 
anatomy deals primarily with the spatial aspect of those part- 


18 J. H. Woodger, Biological principles, New York, 1929. 
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events of organisms whose characters are especially enduring.” 
A more specific statement of the problem, which is moreover 
very similar to that in psychology, is given on p. 330: “It 
seems, then, that what is required is an enlargement of our 
concept of ‘structure’ so as to include and recognize that in 
the living organism it is not merely a question of spatial 
structure with an ‘activity’ as something over against it, 
but that the concrete organism is a spatio-temporal structure 
and that this spatio-temporal structure 1s the activity itself. 
Moreover, as was pointed out in Chapter III, temporal differ- 
entiation is just as obvious and important a characteristic of 
the living organisms as its spatial differentiation.” This is 
in very close agreement with Jaensch’s idea of differentiation. 

Psychological experiments have been performed without 
any consideration of the time element. When age (always 
chronological age) was reported, its use was merely to divide 
subjects roughly into groups. But age as chronological age 
has no importance scientifically, since development and the 
arbitrary units of time (years) do not necessarily go together. 
There must be some other criterion used. Intelligence testers 
brought out the difference between chronological age and 
mental age, but they committed a petitio principii in that 
they made their tests correspond to average performance and 
age levels, then concluded from the tests that there is a general 
correspondence between mental development and chrono- 
logical development, so that any other development was con- 
sidered abnormal. Since probability and standardization are 
not conducive to absolute units of measurement, they can- 
not be used as a criterion of time. Psychology, in not accept- 
ing the time concept, has set up a false stand of objectivity 
just as physics did in the past. Even this lack is beginning to 
be pointed out in recent literature." 

Before going to the second part of this article, which con- 
tains suggestions for a solution of the difficulties just dis- 
cussed, it will perhaps be necessary to consider whether there 
is any justification in applying recent changes in physical 
methodology to other sciences, especially since this met hodol- 

1% Cf. W. R. Miles, Age and human ability, Psycnot. Rev., 1933, 40, 99-123. 
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ogy is not accepted by all physicists. There is really no 
objection to this. The astounding similarity between the 
discussions in all fields of science today is one of the most 
convincing arguments that science as a whole is beginning to 
converge towards a single methodology. When we see that 
the time concept is felt necessary in such different fields as 
physics aad biology, and when its lack is being felt in psychol- 
ogy, there is no longer doubt that there is a universality 
of problems which all sciences are facing simultaneously. 
Whereas the fields of science may be quite different, the funda- 
mental nature of the methodologies are becoming more and 
more alike. It is brought out in this article that psychology 
can be a separate science and not merely a branch of physics 
or physiology. The similarity of its methodology does not 
necessarily imply that it is taking over something from 
physics without an intrinsic need for it. Psychology has 
certain problems peculiar to itself, and neither the physics 
of the nineteenth century nor the physics of the twentieth 
century can solve these problems. By attempting to reduce 
psychology to a branch of physics the neglect of the organism- 
as-a-whole will be increased. Physics now recognizes that 
there is something over and above the mere elements or parts 
of a whole, and psychologists in explaining life activities must 
study what this something is. How it can do this is the topic 
of the following section. 


II. Typotocy as a NEcEssity For Future PsycHOLoGIcaAL 
METHODOLOGY 

Now having denied psychology quantitative measure- 
ment for the sake of prediction, and having insisted on the 
inclusion of a fourth dimension in the study of human be- 
havior, it is necessary to point out how psychology is going to 
proceed in the future. It cannot continue to analyze be- 
havior into parts, since these parts no longer have significance 
when studied separately from the whole, nor does the whole 
have significance unless studied on a scale of time. The 
answer to the above demands is found in the development of 
modern typology. This field of study is giving the necessary 
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material for a complete study of human behavior on a scientific 
basis, and will make it possible for psychology to become a 
science. The use of types has not been favored by the ma- 
jority of psychologists, and certain American psychologists 
have gone so far as to deny that there are types. This is 
done, of course, in the face of a quickly growing mass of litera- 
ture based solely on types. With the exception of Jaensch 
all important typologies with a biological basis have come from 
the psychiatrists, for the simple reason that the psychiatrist 
in having to meet life problems at first hand was compelled to 
type his material. The psychologist had little to offer him 
in this respect, because the psychologist has excluded life 
problems from his laboratory and has not yet faced the 
necessity of comparative studies. 

Many older psychologists took the absurd position of 
assuming that all individuals were the same, and the experi- 
ments were conducted more or less on this supposition. If 
individuals did not all react the same way, this was attributed 
to individual differences which were not studied further, or, 
if the variations were too great, these individuals were ruled 
out as poor subjects. Not all psychologists thought this way, 
as the Baldwin-Titchener !’ controversy testifies. These two 
excellent minds brought out clearly the stand of the two 
opposing views, and the present arguments facing the typolo- 
gist are very similar to these. A direct quotation from Bald- 
win’s first article (PsycHo.. REv., 1895, 2, 265) can be given 
to-day with the same effect as then. He has just pointed out 
the differences in reaction-time and states: 


The attempt of Wundt, Kiilpe and others to rule these results 
out, on the ground of incompetency in the reagents, is in my opinion 
a flagrant argumentum in circulo. Their contention is that a cer- 
tain mental Anlage or aptitude is necessary in order to experimenta- 
tion on reaction-times. And when we ask what the Aniage is, we 
are told that the only indication of it is the ability of the reagent to 

17The whole controversy can be found starting with Baldwin’s first article, 
Psycuou. Rev., 1895; Titchener’s reply followed, Mind, 1895; Baldwin answered, 
Mind, 1896; and the final discussion was made by Titchener, Mind, 1896. J. R. 
Angell and A. W. Moore entered the controversy and attempted to reconcile the two 
opposing views, Psycuot. Rev., 1896. 
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turn out reactions which give the distinction between motor and 
sensory time, which Wundt and his followers consider the proper 
one. In other words, only certain cases prove their results. And 
these cases are selected because they prove that result. It is easy 
to see that this manner of procedure is subversive both of scientific 
method and of safely-acquired results in individual psychology. 
For the question comes: what of these very differences of individual 
Anlage? How did they arise; what do they mean; why do they give 
different reaction-time results? ‘To neglect these questions, and 
rule out all Anlagen but one, is to get the psychology of some in- 
dividuals and force it upon others, and thus to make the reaction- 
method of investigation simply the handmaid of dogma. 


In the same article follows a discussion (pp. 271-272) that has 
been actually realized in psychiatry and clinical psychology: 


What is now desiderate in a great many departments, as, for 
example, in the treatment of school children, and in the diagnosis 
of complex mental troubles, is just some method of discovering the 
type of individual in hand. If reactions vary in certain ways, 
according to the type which they illustrate, then in reaction ex- 
perimentation we have a great objective method of study. But 
before the method can be called in any way complete, there should 
be a detailed re-investigation of the whole question, with a view to 
the great distinctions of mental type already made out by the 
pathologists. 


These two excerpts could have been written by any modern 
typologist, the only addition to this would be the demand to 
include the time concept in the type, without which types are 
arbitrary and lack continuity. Some 37 years after this 
controversy we find H. Kliiver !* writing: 


Even though one may not subscribe to Jaensch’s distinction of 
an integrated and a non-integrated type the experiments so far 
performed seem to demonstrate conclusively the great variation in 
the perceptual responses of adults to identical stimulus situations. 
Undoubtedly, many of the ‘classical’ experiments in the fields of 
physiological optics and sensory psychology have been performed 
only on certain ‘types’; that is to say, individuals with very unstable 
perceptual responses were often ruled out as undesirable because of 


18H. Kliiver, Psychol. Bull., 1932, 29, 181. 
15 













224 HERBERT SHUEY 


the variability of their responses and the impossibility of interpret- 
ing their reactions in terms of certain ‘laws.’ 


The controversy has had brilliant minds on both sides, but 
it seems from the work done during the last few years that 
typology is slowly gaining ground, and the application of 
psychological results directly to life when done on types is an 
impelling argument in favor of types. 

W. Stern !* elaborated his differential psychology on the 
basis of individual differences, and this change in methodol- 
ogy brought the necessity of using types, since the differences 
had to be classified if they were to have meaning. It must 
be pointed out again that all these psychologists were neglect- 
ing the fourth dimension, they were neglecting time in their 
experiments, and no attempt was made to ascertain just where 
the subject stood on the scale of development. An adult was 
used along with young college subjects without any scruples 
at all. Such flagrant violation of scientific method could 
exist only as long as ignorance of the unknown factors per- 
sisted, but there is no longer an excuse for such a procedure. 
To avoid this error future psychology will not be the psychol- 
ogy of a generalized normal subject, or even of individual 
differences, but will be the psychology of individual similar- 
ities, of types. 

In taking up the problem of types certain fundamental 
distinctions have arisen which must be considered carefully. 
Almost from the birth of modern psychology there has been 
a split in the methodology. Wundt and Brentano repre- 
sented two aspects of the field: the study of contents and the 
study of acts. The rise of the natural sciences in the nine- 
teenth century placed emphasis on the psychology of con- 
tents, and this is the psychology that has come down to the 
present. The study of contents rests on a study of parts 
which are susceptible of accurate measurement. The study 
of acts is not susceptible of accurate measurement, and was 
therefore neglected. The psychology of contents is an 
analytic method, and in its consistent form the attempt was 
made to find a unit of measurement (Fechner and others) 


19 W. Stern, Die differentielle Psychologie, Leipzig, 1911. 
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corresponding to the units used in the natural sciences of that 
time. With full justification Wundt denied the possibility of 
a study of the higher mental processes by this method. The 
study of acts lends itself more readily to the study of wholes. 
The contents may even be disregarded as long as the form or 
direction of the act is known. Thus it is along the lines of 
Brentano’s act psychology that present movements are tend- 
ing. 

The above distinction is not new, but has prevailed 
throughout the ages. Aristotle’s distinction between form 
and matter is exactly the same thing.2® Kant made the 
same distinction between the form and contents of thought in 
his ‘Critique of Pure Reason.” The form determines the 
direction of the contents, although the contents may vary 
tremendously while having the same form. P. Janet”! 
has brought this out very clearly in his treatment of the ideas 
of obsession. The contents of the ideas may be quite differ- 
ent, whereas the form is the same. He points out the confu- 
sion that may arise from the ignorance of this distinction. 

Modern typology makes the same distinction between the 
form and the contents of the personality. The parts of the 
individual are variables, but over and above these is the form. 
It is more or less useless to study the variables, since the form 
cannot be deduced from them. The increase or decrease of a 
variable does not change the form, providing this change is 
not too violent. W. Stern ?? has already taken up this prob- 
lem, which is called the problem of gradual variation. He 
pointed out that the phenomenal signs by which types are 
ascertained may be treated statistically, but conclusions as to 
the nature of the organization back of these signs cannot be 

2 Aristotle, De anima, Book II, 412a. Aristotle’s view that the soul is the 
entelechy of the body is still valid in modern psychology. Instead of soul we think of 
form (Gestalt!). L. Klages (Vom Wesen des Bewusstseins, Leipzig, 1933, 3d edition) 
has pointed out the confusion between psyche (soul, form) and nous (mind) in modern 
thought. Psychology is often thought to be the study of the mind, whereas it should 
be the study of the psyche or form. From Aristotle through Brentano down to the 
present we find the same ideas persisting tenaciously, and modern typology is basing its 
theoretical considerations on these fundamental distinctions that have always existed 


% P, Janet, Les obsessions et la psychasthénie Paris, 1908, vol. 1, p. 4. 
# W. Stern, Die differentielle Psychologie, Leipzig, 1911, pp. 223-233. 
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made. He makes clear that the dispositions (structure or 
form, in this article) are not measured directly by the usual 
methods of psychology, and the phenomenal aspects of be- 
havior are confused with this underlying structure. But 
Stern did not include the fourth dimension, and his types 
are therefore not acceptable. 

W. Ehrenstein * has gone into a discussion of types from 
the phenomenological and genetic points of view and has 
brought his conception of types in line with Jaensch’s typol- 
ogy. He points out that differential psychology has sought 
to ascertain by means of correlation how great the probability 
is for certain psychic dispositions or properties to appear with 
other properties. By correlation they could simply ascertain 
the presence but could not explain why the combination of 
these properties appeared. The important point he makes is 
that the whole determines its parts, this whole being the 
type. The increase of the dominance of the whole will give a 
pure type, a decrease in this dominance will give a less clear 
type. We can see immediately that the normal curve of 
probability will not apply in this case, since the dominance of 
the whole or type simply means that a group of variables oc- 
curs combined in an individual. The amount of such vari- 
ables on a quantitative basis plays no réle; for the dominance 
of the whole is not a measurable quantum and is not de- 
pendent on the individual properties of the parts because it is a 
structural organization. Also the mere fact that there are 
variables determined by a whole precludes the isolation of 
single factors/which might be treated statistically. We may 
be able to ascertain the degree of dominance by the clearness 
of the variables, but since the variables are merely symptoms 
of the whole and not the whole, or at times not even in direct 
correlation with the whole, we cannot set up quantitative 
criteria. Thus the type does not consist of a group of factors 
such as a, b, c, which may be analyzed and measured. The 
type is the organization, the structure, the form of these fac- 
tors, something over and above them, so that an increase or 
decrease in a, b, c, or even a change in their individual natures, 


% W. Ehrenstein, Zur Herleitung der Typen aus der Phanomenologie und genet- 
ischen Psychologie, Zsch. f. Psychol., 1933, 129, 262-270. 
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does not necessarily mean an increase or decrease in the type, 
or even a change in the nature of the type. 

From this it is seen that a study of the contents of be- 
havior will be neglecting the form, and there can be no predic- 
tion from the contents to the whole. We are limited then to 
the study of the direction of human behavior, the determining 
factor that influences and forms the life of the individual the 
contents of which may be more or less accidental. If contents 
are studied at all they must always be studied in relation to the 
whole, to the form or type. Whether an individual is honest 
or dishonest, intelligent or ignorant, sensitive or blunt, and 
so on does not depend on the form of his personality, but on 
individual differences. Whether he is more intelligent than 
some one else, providing the environmental factors are the 
same in both cases, will depend on some variable in the indi- 
vidual which varies independently of the form. But this intel- 
ligence is not a direction of activity, since an intelligent man 
can direct his activities in many directions. Consequently it 
is possible for an intelligent man to be either introverted or 
extraverted as to type, depending on whether the structural 
form of his personality directs his psychic energy inward or 
outward. By giving him an intelligence test we do not know 
the direction of his energies at all, and all that we can ascer- 
tain is how much he varies from other individuals in respect 
to this one variable or variables. 

The same is true with the prevailing personality tests 
which are based more or less on the social attitude, not on the 
direction of the libido or psychic energy as originally estab- 
lished by Jung.** What actually happens is that the individ- 
ual is rated on whether he likes society at any one time. 
Since this test does not take time into consideration, no pre- 
diction can be made as to what the individual may do in the 
future, Or even whether the individual is antisocial due to 
structural introversion or due to unhappy occurrences in his 
earlier life. We must turn accordingly from the study of 
personality traits, social attitude, intelligence, and other 
contents, and confine ourselves to the form of the personality. 
*C. G. Jung, Psychological types, New York, 1923. 
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The use of these methods may become clearer if we take an 
example from a field that has always used them, namely from 
medicine. ‘The type must be viewed as a doctor views a dis- 
ease. He concludes from the symptoms which he has set 
up the presence of the disease, but he does not conclude from 
the amount of the symptoms or the degree of their clearness 
that the disease is more or less. Thus from the number of 
bacteria in a culture he does not conclude that the individual 
has more or less tuberculosis. He does not try to correlate 
the number of tubercular bacilli present on a slide with the 
degree of tuberculosis. Often extreme cases of tuberculosis 
will show no bacteria at all, or only a few. The method the 
doctor uses is based not on quantitative symptoms, but on 
the presence of groups of symptoms (syndromes). One and 
the same symptom may mean entirely different things when 
in combination with other symptoms. 

If the objective school of American psychologists would 
make the same demands on the doctors as they make on the 
typologists, there would be no medicine or diagnostics. A 
demand for quantitative, objective criteria of symptoms, the 
demand for statistical treatment of symptoms, would seem 
as absurd to the medical profession as it does to the modern 
typologists. Measurement and quantitative studies are out 
of place as much in the one as in the other. Yet both can 
predict. The doctor may state that several individuals have 
the same disease, although the symptoms by which he has 
arrived at this diagnosis may be quantitatively different in 
each case. He does not consider it necessary to set up prob- 
ability curves, and while he may be able to state whether the 
individual has the disease in a more or less degree, he does not 
necessarily do this from the same symptoms that he used in 
' ascertaining the presence of the disease. The typologist 
does the same thing. He has certain symptoms indicative of 
the type. He uses them in diagnosing the type and does not 
conclude that the individual is more or less a type from the 
presence of the symptoms alone. He may be able to say that 
a certain individual is more of a type, but here again he ar- 
rives at this conclusion from the total picture of the indi- 
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vidual, not from single symptoms or signs which could be 
measured quantitatively. The type represents merely a 
group of variables in combination, and this combination de- 
pends upon a genetic or developmental structural dominance. 
This dominance may be called the form, the whole, the act, 
the type, since it influences the direction of the contents, 
not the nature of the contents. The contents alone will give 
no clew to the form. The typologist therefore disregards the 
contents of the personality, he disregards all those things that 
American psychologists have considered the special field of 
psychology. This makes clear why America has developed 
no characterology and why types have been denied. 

The attempt by certain American psychologists to repeat 
work of European characterologists and psychiatrists has re- 
sulted more or less in failure and negative results. This has 
been especially noticeable in work with the Kretschmer types. 
Static measurements of angles, indices, ratios, and so on are 
different from the dynamic determination of types. Physiog- 
nomy, phrenology, palmistry, and older graphology have all 
attempted to correlate static features with dynamic traits, 
or, as we say in this article, they confuse the form and contents 
of the personality. A static line of handwriting cannot be 
correlated with a dynamic and changing trait of personality, 
but this line must be considered a sign of a dynamic whole or 
direction. In this way it becomes one variable determined by 
a type (form), and in connection with other variables an ac- 
curate delineation of the whole or type can be made. There is 
no reason why one and the same variable (graphological line, 
etc.) may not have an entirely different signification depend- 
ing on its position in another group of variables. This 
method makes the measures dynamic. The attempt to cor- 
relate the height-weight ratio with what Kretschmer con- 
sidered his pyknic and asthenic types is a violent disregard of 
the distinction between form and contents.* By feeding or 
starving an individual we can change his body appearance, 
he may thus present to the investigator either one of two 
phenomenal types. If he is phenomenally pyknic, the in- 


% Cf. J. K. Campbell, The relation of the types of physique to the types of mentai 
disease, J. Abn. and Soc. Psychol., 1932, 27, 147-151. 
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vestigator may be deceived after the individual is starved and 
has become phenomenally asthenic. The ratios and objective 
static measurements do not take these phenomenal changes 
into consideration; these workers are attempting to use a 
static measure onadynamictype. They should use a dynamic 
measure on the dynamic type. Kretschmer and others ac- 
tually do this in their work, and all of them have refused to 
present statistical measurements which could be used stati- 
cally. They stress the need of a dynamic method in type differ- 
entiation. In this way it is possible to discount the appear- 
ances of an individual, either in good health or starved, and 
the type is made on the basis of the structure. Phenomenally 
there is no one-to-one correlation between the judgment of the 
type and objective measurements, since the measurements 
used by Kretschmer are changing with the individual. It 
must be emphasized that in this point lies the fundamental 
difference between European and American personality work- 
ers. Many American workers are still inclined to think that 
the only kind of measurement is a static (they call it ‘objec- 
tive’) measurement. They should at least consider the 
possibility of dynamic (changing) measurements. 

Just as the physicist has found his measurements relative, 
the psychologist must do the same thing. A changing system 
cannot be measured by a non-changing instrument if the 
future action of the system or the direction of this system is 
to be predicted and controlled from the results of the measure- 
ments. The solution in psychology is the human organism. 
The human organism is changing, it is dynamic, and if it is 
used as an instrument of measurement, the requirements of 
modern scientific measurement will be met. In the past the 
psychologists and educators have standardized their tests, 
they have attempted to eliminate the influence of the observer 
as muchas possible. This means that they have reduced their 
measurements to static unchanging instruments as much as 
possible, and have considered this the ideal of measurement in 
general. If they had been able to predict and control, there 
would have been no need to investigate this problem, but 
their inability to do so must be explained. 
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The future psychologist and educator will therefore stand- 
ardize the observer, not the tests, and in this way he will be 
able to predict and control, for his measurements will permit 
a dynamic interpretation. The medical profession, as just 
shown, actually standardizes the judgments of its members, 
and the doctor is especially able to predict and control. If 
he had attempted to reduce the dynamic measurement to a 
static measurement, 1.¢. to eliminate the human organism, 
and to rely more and more on depersonalized, objective, non- 
temporal tests he would gradually lose his ability to predict 
and control. For the purpose of modern psychology and 
characterology, dynamic instruments must be used, and the 
human organism is essential to the purpose. The objection 
that this is not objective, but subjective, shows all too clearly 
the confusion in the minds of the older testers. What they 
call objective, using this word to mean that all factors are con- 
trolled which are observable, is not objective at all, since time, 
change, and the confusion of instruments were entirely neg- 
lected. Present typology is far more objective in this sense 
because it takes more factors into consideration. The use of 
the human organism as an instrument of measurement is 
scientifically legitimate, we can also say reliable, because 
standardized judgments agree with one another with a high 
degree of accuracy. Where they do not agree, older objective 
methods offer no aid. For this reason there is little need to 
continue to use outworn methods that constantly result in 
failure. 

The type not only gives the fourth dimension but it also 
serves as a classification. All sciences have classifications of 
their material. No field of study can be a science until its 
material is classified. It makes little difference what methods 
are used, what theories are followed, there must be a classifi- 
cation. The periodic law and classification of the elements in 
chemistry, regardless of whether they are correct or not, 
have made study and comparison possible. Astronomy, 
botany, zodlogy, and the other sciences would have to stop 
their activities if they did not classify their data. Psychol- 
ogy must classify its material if it is to be a science, and the 
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cry of the old traditional psychologists against this modern 
movement of classification will avail little when the rapid 
progress possible through its use becomes apparent. Another 
strong argument in favor of the use of types is the recent 
rapprochement of the two most important typologies in 
Europe, that of Jaensch and Kretschmer.** The close con- 
nection between Jung’s types and those of Kretschmer has 
already been pointed out.?”_ This brings the principal typolo- 
gies together, and the old objection that there is no one typol- 
ogy that is acceptable to the majority of psychologists no 
longer holds. 

A glance at the wide literature now existing on type differ- 
ences will show how the problem of form and time can both 
be included in psychological studies.2* One of the chief 
contributions to the study of types was made by E. Kret- 
schmer.?® ‘The use of body types to indicate the direction of 
activity is of tremendous importance. It must be emphasized 
that there is no one-to-one correlation between direction of 
activities and body type, as some investigators seem to think, 
but the body type is one of the variables that is a symptom or 
sign of the underlying structural constitution. The wide 
experimental studies made by O. Kroh and collaborators on 
types show what can be done in this field.*° The Miiller- 
Lyer illusion has been used to distinguish types on the basis 
of the fluctuations.» Kibler, Enke, Munz, van der Horst, 
and others *? have established types using motor reactions, 

% E. R. Jaensch, Das Verhaltnis der Integrationstypologie zu anderen Formen der 
Typenlehre, insbesondere zur Typenlehre Kretschmers, Zsch. f. Psychol., 1932, 125, 113. 


37 A. A. Roback, The psychology of character, New York, 1928, p. 271. 

%8 Vide J. S. Maller, Studies in character and personality in German psychological 
literature, Psychol. Bull., 1933, 30, 209-232. 

29 E. Kretschmer, Physique and character, New York, 1925. 

% Vide Experimentelle Beitrage zur Typenkunde, Zsch. f. Psychol., 1929 and 1932, 
Erghde. 14 and 22. 

3 J. P. Guilford and J. M. Hunt (J. Abn. and Soc. Psychol., 1931, 26, 324) have 
performed some very interesting experiments on types using the reversible perspective, 
but they used the social attitude as a criterion, thereby mixing contents and form of 
the personality which vitiated their results. Later work on the insane showed higher 
correlation, since the clinical diagnosis is more reliable than the personality tests 


based on the social attitude. 
®@ Vide A. A. Roback, A bibliography of character and personality, Cambridge, 


Mass., 1927. 
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and have correlated these with the Kretschmer types. S. G. 
Jislin * and others in Russia have studied handwriting, not 
with the idea of correlating certain features of the handwriting 
with certain personality traits, but with the idea of finding 
certain features of the handwriting which a group of indi- 
viduals (type) shares in common with others. These findings 
were then correlated with the Kretschmer types. A. R. 
Luria * using a newly constructed apparatus has also found 
the same fundamental dichotomy of types in the study of 
conflicts. All these studies have certain things in common. 
They are all based on how the individual reacts, not on what 
he gives as areaction. They also do not consider intelligence, 
the so-called personality traits, and the environment. The 
factors that they are studying are the same, regardless of 
these more or less accidental factors. And, finally, they are 
all based on similarities, not on differences, between indi- 
viduals. 

To put it a little more accurately, the environment, the 
individual, and the greater cultural whole or epoch are vari- 
ables. While they are all interdependent, they do not neces- 
sarily form one-to-one relations with one another. Thus, 
the environment may vary within certain limits without pro- 
ducing a corresponding change in an organism. We do not 
say that it produces no change, but this change is slight and 
not an exact corresponding reaction. A change beyond the 
normal range of variation can produce marked changes in the 
organism. In the same way, the variables in the organism 
can change ‘independently’ of one another within certain 
limits, although they are fundamentally interdependent. 
The intelligence can vary from moment to moment in an indi- 
vidual, the drives, emotions, and other factors can vary with- 
out changing the total picture of the individual. Only when 
they vary beyond normal limits do we consider that a change 
in structure occurs. We thus find that there is a constant 
play of factors: in the environment, in the organism, and in 
%S.G. Jislin, Korperbau, Motorik, Handschrift, Zsch. f. d. ges. Neurol. u. Psychiat., 


1925, 98, 518. 
* A. R. Luria, The nature of human conflicts, New York, 1932. 
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the cultural whole. We are not accustomed to viewing these 
changes, so long as they remain within the normal range, as 
producing exactly corresponding changes in one another. If 
there were an exact change in all parts, we should have an 
extreme form of the machine theory, which cannot be demon- 
strated in actuality. This point is of importance to the 
modern psychologist who seeks a practical methodology. If 
he views all factors as variables, he will not have the tendency 
to attribute fixed and unchanging values to dynamic occur- 
rences. He will not attempt to find unchanging criteria for 
a type, but will seek variables in constant change. 

Let us consider an example. If a structurally introverted 
individual is given an honesty test, and if he is placed in a 
situation in which he nearly starves, he may perform a dis- 
honest act although on his test he showed a high degree of 
honesty. The variable ‘honesty’ stands in close relation to 
the variables in the environment, as most moral variables do. 
But regardless of whether the individual is starving, he will 
still be structurally introverted; that is, the environment can 
vary within wide limits without changing the structure of 
his personality. The typologist would still find him the same 
type, since the variables he seeks do not stand in this close 
relationship to the environment. 

We see therefore that motor reactions, body build, percep- 
tual tests, and handwriting have been used to indicate the 
underlying structure. The progress has been rapid and the 
immediate application of the material to life problems is more 
than a substantiation of the new ideas. This will also pre- 
vent psychology from degenerating into the elaboration of an 
infinite number of experiments on the sensory processes with 
no ultimate goal and with little possibility of ever explaining 
human behavior or of justifying its own existence. 

It may be thought from the foregoing discussions that 
psychology will become merely a characterology. This is 
not the case. The subject-matter of psychology will be made 
up of much the same kind of work as is now being done, but 
with the exception that it classifies its data immediately. 
The experiments will be performed on types, which gives the 
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fourth dimension and the classification, also the meaning of 
the type differences. The characterologist can then use the 
data from psychological experiments immediately. As it 
now is, he has to perform the psychological experiments all 
over again on types, a task the psychologist should have done 
in the first place. The characterologist studies the types in 
relation to life problems; he must study occupations, crime, 
education, marriage; he must study genius and other life 
activities. The biologist goes back to the development of the 
organism and makes studies in the light of one continuum. 
Applied psychology would be simply a branch of character- 
ology. When it is found that certain types react differently 
to perceptual tests, to memory and learning experiments, the 
characterologist takes these data to use in distinguishing and 
understanding types. The biologist attempts to explain the 
differences on the basis of biological development. ‘Thus it 
is seen that for the first time in the history of psychology the 
gap between biology, psychology, philosophy, and life prob- 
lems will be bridged over. Its methodology will become 
scientific, and it will have a classification of its material 
which will prevent the gradual production of a chaotic condi- 
tion of its data. 


[MS. received October 8, 1933] 





A CONSIDERATION OF INTERACTING PATTERN 
THEORIES OF FEELING AND EMOTION 


BY ROGER M. BELLOWS AND RALPH G. WHISLER 
Ohio State University 


In virtually all treatments of the problem of feelings and 
emotion there is little or no agreement as to what is being 
described. The problem is extremely complex and ill-defined. 
Perhaps the greatest difficulty in formulating a clear-cut work- 
ing conception of the problem lies in the abstract connotations 
which have been attached to the word ‘emotion’ itself. It has 
been used loosely by the uncritical conversationalist to indi- 
cate almost any aspect of mental or behavioral phenemena. 
“He lost the game because he was angry,’ or ‘The team was 
angered during the last part of the game and, being thus 
motivated, won.’ Such statements are often heard. From 
popular and religious songs one might cite ‘love is blind,’ and 
‘love lifted me,’ indicating the ambiguous state of affairs in 
regard to the problem. These are of course extreme cases of 
abstract usage of the term ‘emotion.’ Curiously the psy- 
chologist is in a similar predicament. By way of the very 
language which he uses both the popular and the theological 
accretions carry over into the works of the psychologist. 


I. Tue Inreractinc PatreRN THEORY OF EMmorTIONS 


Cason (§) has made a worthy contribution to a general 
understanding as to what transpires within the organism when 
an emotion takes place. In brief, Cason’s interacting pattern 
theory of the emotions consists of an analysis of mental con- 
tent introspectively, plus interacting physiological patterns. 
These physiological patterns consist of changes which take 
place within the organism and which involve neural, vaso- 
motor, glandular, muscular, and respiratory changes. The 
autonomic interacts with the central nervous system, each 
of which controls cardiac activities, secretory activity, pul- 
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monary functions, and motor processes. Each of these 
chemico-physiological processes in turn affects the nervous 
processes and they interact with each other at the same time. 
Also during emotional states the physiological processes inter- 
act with the conscious processes or patterns. 

The conscious processes are for Cason the point of depar- 
ture for any study of the emotions. It is pointed out that 
typical experiments on the emotions are fruitless without 
considering first the introspective data of the subject. By 
this introspective report Cason is able to determine which 
particular emotion the subject is experiencing, a fact which 
does not come out in the data as recorded by the various 
measurements of physiological changes. As this author has 
aptly indicated, one of the advantages of the interacting pat- 
tern theory lies in its generality. Other theories which stress 
certain body changes at the expense of others limit their 
consideration to isolated portions or segments of a very com- 
plex process. 

In the experience of fear the subject reports this emotion 
but any particular record of bodily changes alone will not 
indicate fear as distinguished from another emotion. Indeed, 
all of the known methods of detecting these changes may be 
exhausted, and upon the summation of all our objective data 
we can still cast no light which will enable us to point out what 
particular emotion is being experienced. In emotion, as is 
indicated by Cason, there is a periodic change of each individ- 
ual bodily process, the emotional state being extended over a 
greater temporal period than in the case of the so-called ‘cold’ 
psychological processes such as perception. Fear may last 
for minutes, hours, or even days. An electro-cardiographic 
record taken during the experience of fear may show increased 
cardiac activity during the first few minutes of the experience 
and then return to normal; respiration remains normal for 
perhaps five minutes and then increases suddenly; and all of 
the other physiological processes mentioned above shift from 
time to time. Thus the experimenter has no clue with which 
to identify the particular conscious process by merely exam- 
ining his recorded data, either in its entirety, or at any par- 
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ticular phase of its temporal extent. In the rather naive 
status of the problem of the physiology of the emotions, our 
records representing only small segments of the total interact- 
ing patterns, Cason’s theory of interacting patterns lends a 
healthful aspect to future research upon the nature of the 
changes which take place in the body during anemotion. The 
efforts of the neurologists, endocrinologists, the specialists in 
muscle physiology, and the colloidal chemists, with the inter- 
action theory before them, will converge to a common focus in 
a comprehensive interpretation of the bodily accompaniments 
of emotion. 


II. ANTECEDENT INTERACTIONISTIC THEORIES OF EMOTION 


In the development of doctrines of emotion there are five 
theories of the affectivities which have anticipated the theory 
of Cason outlined above. These five theories emphasize one 
or the other of two poirts of departure in their treatment of 
the problem. Either the conscious process or the physiologi- 
cal functions are stressed. However, we see the element of 
interacting patterns as the fundamental thesis of all the 
theories which are summarized below. 

1. The Herbartian theory of affection—The common-sense 
point of view was developed concisely by Herbart in 1828 (8). 
Herbart being an intellectualist stressed one aspect, namely 
the cognitive process of the emotion, and also was firm in the 
belief that the emotion was a mental process which resulted 
not from body activity but from the psychological process of 
perceiving a particular type of situation. For Herbart the 
emotion proper consisted of a special arrangement or relation 
of the contents of the mind. The contents of mind for Her- 
bart consisted of forces which he called Vorstellungen. In 
Herbart’s treatment, which was a mathematical analysis of 
the rate of motion (rise and fall) of these forces, he developed 
the doctrine of what he called the mechanics of mind, in 
which emotion results from the fact that different forces either 
conflict, complicate, or fuse, giving rise to diverse states of 
feeling. In the case of anxiety, mass forces which are located 
above the threshold of consciousness are not quite strong 
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enough to elevate certain other points of force which are 
located just beneath the conscious limen. The result of this 
arrangement of the points of force is the empirical feeling of 
apprehension and uneasiness, a state which on its volitional 
side leads to procrastination or lack of behavior. When the 
individual is experiencing fear these mechanical forces are 
arranged in such a way that those below consciousness exert 
a strong downward attraction upon those above, leading to a 
conative tendency of defense or withdrawal. Pleasant ex- 
periences are examples of force movements which are friction- 
less and unimpeded, while unpleasantness is a result of a con- 
flict and inhibition between the presentations. For Herbart 
bodily states influence the tendency of mass forces to rise and 
fall with relation to the conscious threshold. For example in 
fatigue, or when one is under the influence of a soporific drug, 
the arousal or elevation of a Vorstellung is resisted. On the 
other hand, when the body is in a state of heightened tonicity, 
such as is exemplified when one has taken a moderate quantity 
of alcohol, there is reinforcement (Resonanz) resulting in a freer 
play of mental forces above the threshold of consciousness. 
The third principle which Herbart advances as to how somatic 
states interact with conscious processes is called mutual co- 
operation between body and soul—that is to say, under normal 
physiological states the body acts on the mind and the mind on 
the body. In these three basic principles of Herbartian inter- 
actionism—repression, facilitation, and mutual cooperation— 
appear a rudimentary schema of an interacting pattern theory 
of the emotions. 

2. Cartesian interactionism—Descartes (6, pp. 293-497, 
esp. 334, 339-341, 348-359) advanced a somewhat more 
modern doctrine of emotions. He is the founder of the 
physiological theory. Chronologically Cartesian interaction- 
ism was advanced nearly two centuries before the theory of 
Herbart, but the chronological sequence is not followed here 
for the reason that the Cartesian theory is more modern 
physiologically. He anticipated Lange, James, Sergi, and 
Dumas in the concept of the action of the periphery upon 
conscious affectivities. For Descartes the emotion was of 
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course a conscious process as was the case for Herbart, but 
there is less of empiricism and analysis of the mechanics of the 
mind, and more cf the physiologist in this earlier writer who 
developed his theory in 1649. It is not the perception of the 
external stimuli which is the emotion, but the awareness of the 
perturbation of the Cartesian animal spirits. Thus Brett is 
able to say concerning the Cartesian doctrine, “So Descartes 
finally means by passions those inner states which are states of 
consciousness, but at the same time have their real cause in 
the agitation of the animal spirits” (2, p. 209). These animal 
spirits, which Lashley refers to as the equivalent of our modern 
notion of the nerve impulse (13, p. 561), are agitated by certain 
body states and this disturbance of the animal spirits is 
mediated to the soul by the pineal gland. The ensuing ex- 
perience is the emotion. In Descartes is found the first clean- 
cut dualism of mind and body. The conscious processes, 
whether first aroused by external stimulation or by memory 
images, interact with the bodily processes; these visceral 
functions interact with the animal spirits (nervous processes) ; 
and these in turn interact with the conscious processes. 
Descartes anticipated the well-known peripheral theory of 
James and Lange. 

3. The theory of James and Lange—The point of departure 
for James (10) in describing emotions was the subject’s own 
skeletal and visceral body. We must understand what takes 
place physiologically before we can proceed to a description 
of the conscious functions. Lange insisted that we must 
describe the changes which take place in the tonicity of both 
the smooth and the skeletal muscles. For both James and 
Lange the conscious processes were subordinate to the body 
activity, since such activity must be present before emotions 
can be experienced. 

4. Cannon’s theory of physiological interaction—According 
to Cannon’s findings the sympathico-adrenal system produces 
an emergency function during an emotional stress. A dis- 
charge of adrenalin into the blood stream is shown to bring 
about the following changes: increase of cardiac rate; increase 
in amount of available sugar in the blood (4), which is indi- 





PATTERN THEORIES OF EMOTION 241 


cated by appearance of sugar in the urine; increased blood 
clotting rate, observed by Cannon in collaboration with Grey 
and Mendenhall (3); increased oxygenation and supply of red 
corpuscles in the blood (9); and inhibition of the rhythmic 
contraction of smooth muscles. Two of these changes, in- 
creased rate of blood clotting and increase in amount of blood 
sugar, have been definitely shown to result from increased 
adrenal secretion under emotional tension. The experimental 
evidence for the other emergency changes indicates almost 
conclusively that they are the result of the same factors. 
Landis and Hunt found similar changes when they injected 
adrenalin into the blood stream of human subjects. Such 
injections gave what they called an ‘organic picture’ of emo- 
tion. They write, “In general, the injection of sufficient 
amounts of adrenalin will produce roughly the organic picture 
usually characterized as emotion. . . . The emotional aware- 
ness must be considered as a process involving higher per- 
ceptual or intellectual functions” (12, p. 483). Cannon 
emphasizes the interaction between the sympathico-adrenal 
system and the central nervous system. Being a physiologist, 
he is not particularly interested in the interaction of conscious 
processes with these physiological functions which he and his 
co-workers have analyzed. 

5. Alberti’s neuro-humoral-conscious process theory—Al- 
berti in 1931 developed a theory of emotions which he refers 
to as the neuro-humoral theory, which is based on the fact that 
the morphological units of the organism are functionally 
related. This fact is the result, according to Alberti, of the 
interaction of three organic processes which are: (1) the 
physical, the chemical, and the physico-chemical correlations; 
(2) external and internal secretions; and (3) the nervous sys- 
tem. When an individual meets an emotional situation a 
sense-perception ensues which results in thalamic, bulbar, and 
sympathetic nervous patterned activity. These nervous 
processes, following Alberti (1, Fig. opposite p. 224), interact 
with the conscious processes and change the conscious state of 
sense perception to a state of emocion primer grado. These 
patterns interact with the endocrine system bringing about 





242 ROGER M. BELLOWS AND RALPH G. WHISLER 


visceral and general physiological changes (cf. Cannon above). 
These changes influence the present conscious processes, the 
result of which Alberti calls emocion segundo grado verdadera. 


III. THe CritTeria oF A PSYCHOLOGICAL THEORY OF EMOTION 


There are two nececsary properties of an adequate scien- 
tific treatment of emotion. First, the theory must be essen- 
tially objective if it is to lend itself to quantitative verification. 
Secondly, it must embrace all the psychological factors which 
are involved in the phenomenon in question. 

1. The property of objectivity—In theorizing upon a problem 
as complex as that of emotion, the objectivity of any particular 
theory must be measured in degree. Any theory is objective 
in inverse proportion to the emphasis placed upon the con- 
scious processes. The theory of Herbart, the résumé of which 
was given above, is among the least objective of all the views 
on emotion. Herbart devotes most of his space to the 
mechanics of the forces of the mind, and uses the mental con- 
tent as the point of departure in his doctrine. He brings in 
only incidentally the interaction of the physiological functions 
with his mental mechanics. 

Descartes, on the other hand, was interested in the inter- 
acting patterns of body change, and used these as a starting 
point in his description of the conscious processes. On this 
account the Cartesian doctrine is somewhat more objective 
than the Herbartian view. On the same count we might say 
that James and Lange were more objective in their view than 
was Herbart. Cannon considered consciousness as secondary 
and used the emergency functions of the body as the basis for 
his physiological theory and was only incidentally concerned 
with conscious processes. 

Alberti is interested in the interaction of the physiological 
processes with the mental. His theory of the neuro-humoral- 
conscious process interactionism is analogous to Cason’s 
theory. Cason writes, “The logical basis and point of de- 
parture in this procedure are the conscious processes of the 
subject and his associated language habits” (5, p. 283). 





PATTERN THEORIES OF EMOTION 243 


In contrast to the views of Alberti and Cason we may indi- 
cate two further theories as examples of the fulfillment of the 
criterion of objectivity. The first of these is the organismic 
theory of Kantor, in which emotion is considered as a ‘psy- 
chological breakdown.’ The second is that proposed by 
Dockeray, which characterizes emotion as a disorganization 
of behavior. Kantor unreservedly describes emotional ac- 
tivity as a form of psychological paralysis. He writes, 
“Essentially, emotional conduct is a momentary condition 
of no response . . . it might be pointed out that emotional 
conduct consists of a definite type of failure to perform an 
expected form of adjustment or adaptation upon the basis of 
surrounding conditions and the individual’s reaction biog- 
raphy or previous behavior history. Whenever it is possible 
to make the expected or necessary response to the stimulating 
condition, there is no emotional disturbance” (11, p. 1). 

For Dockeray the fundamental characteristic of emotional 
behavior is its disorganization. Unlike the case mentioned 
above this writer recognizes the weight of the experimental 
findings of Cannon. He says, “Though Cannon has clearly 
demonstrated the function of the autonomic nervous system 
and the adrenal glands in situations that may be interpreted 
as emotion-producing situations, his assumptions are at 
variance with our interpretation; . . . respiratory and circu- 
latory reactions are neither the cause nor the effect of the 
emotion, but are constituent parts of the emotional response. 
What typifies the emotion is the complete or partial disor- 
ganization of the response. When the response is completely 
organized, we say that the individual is adjusted to the stimu- 
lating situation” (7, p. 210). 

2. The property of completeness—In addition to the 
criterion of objectivity, an adequate psychological theory of 
emotions must consider not only the physiological changes 
which follow, precede, or accompany the phenomenon 
(whether we define it in terms of response or in terms of 
mental process), but also other extremely important psycho- 
logical factors. These factors determine the relation of the 
organism to the environment. Any psychological theory of 
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emotions, or for that matter of any psychological phenomenon, 
is not complete unless it takes into account this relation. The 
constellations of stimuli which play on the sensitized tissue of 
the organism must be considered as interacting with the physio- 
logical patterns—muscular, glandular, visceral, autonomic, 
chemical, respiratory, and vascular—to afford a well rounded 
description of emotions. Cason, insofar as his article referred 
to above has developed the theory of interacting patterns, 
apparently does not include the factor of environmental 
relation. 

The organismal theory of Kantor as well as the dis- 
organized response theory of Dockeray takes into full account 
the factor of the environment interacting with the physio- 
logical patterns. However there is one difficulty with this 
type of theory. It does not fit well with Cannon’s findings. 
Cannon has shown conclusively, as was cited above, that the 
organism is more fit to respond adequately during the emo- 
tional state than during the normal state. Why then should 
behavior be disorganized and inadequate during emotion, as is 
insisted in Dockeray’s theory? 

Cannon’s experiments were conducted upon animals in 
biological situations. The total physiological pattern enables 
the organism to survive during an emotion while in a biological 
or jungle situation or environment. ‘These same neural, endo- 
crine, muscular, and respiratory patterns, which Cannon 
refers to as emergency functions, are disorganizing functions 
in a social situation or environment. 

Thus it is apparent that the environmental situation is of 
great importance in describing the emotion adequately. 


IV. SumMMARY 


1. The psychological problem of emotion is extremely 
complex and ill-defined. Cason’s interacting pattern theory 
of the affectivities, while it leads to a favorable cooperation 
between workers in different branches of physiology, has 
apparently been anticipated by a number of theories which 
are basically dualistic and interactionistic in nature. Among 
the newer of these theories is that of Alberti, who has suggested 
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a neuro-humoral-conscious process interactionism as a com- 
plete description of emotional phenomena. 

2. An adequate psychological theory of emotion must 
include objectivity and it must also take into account all of 
the psychological factors involved in the phenomenon in 

. question. Cason’s theory seems to neglect the environmental 
factors in its interacting patterns. His patterns include 
those of a physiological and mental nature only. 
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THE PHYSIOLOGICAL BASIS OF LINGUISTIC 
DEVELOPMENT AND OF THE ONTOGENY 
OF MEANING, PART III 


BY ISRAIL LATIF 
Forman Christian College, Lahore, India 


V. Some GENERAL PHENOMENA OF LANGUAGE 


Section r. The Directionality of Thought 


Most of us would admit, and perhaps as readily forget, that 
thought is movement. From some position of rest thought 
starts, and moves toward some other point, as if along a line. 
Where there is motion there must surely be line, however 
‘imaginary,’ and direction along the line. Attraction and 
repulsion seem to be the chief alternative possibilities, the 
opposed directions, of this linear progress of thought from a 
starting point to some other point of rest. And language 
is only a symbolic record of this actual progress. The words 
*Yes’ and ‘No,’ for example, symbolically represent opposite 
motor attitudes of the speaker. Negation is a reversal of 
movement. And the difference between these two words is 
manifestly behavioural. The relation between these opposite 
directions in which thought moves, has been called by C. K. 
Ogden ‘psychological opposition,’ as distinguished from 
‘logical’ opposition. 

It has been pointed out rather frequently of late, that the 
Formal or Aristotelian Logic places too great reliance on 
grammatical forms, that is, imperfectly distinguishes between 
thoughts and words, thinking and wording. Certainly it 
tends to conceal, and in the opinion of many students it mis- 
construes, the actual movement of thought. We propose to 
present here a few cases in which the movement and direction- 
ality of thought can be readily distinguished from, or should 
we say in, the merely ‘logical’ pattern of words. For the 
more this movement and directionality are perceived, the 
more obvious it becomes that thought 1s action, is behaviour. 
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As perception is exploration and re-creation of reality, so 
thought is a repetition of such previous explorations, but 
without the reality for guidance, and therefore with much 
freedom as to what familiar patterns shall now be created. 

Firstly, the case of opposition, mentioned above; which 
has been admirably brought out by Miss L. W. Lockhart? 
and by Mr. C. K. Ogden.? The classical view of logical 
opposition is fundamentally wrong. Instead of starting with 
the acting and reacting organism in a definite situation, logic 
starts with verbal abstractions, ‘terms’ and ‘contradictory 
terms,’ such as Black and not-Black, which it treats as im- 
mutable and mutually exclusive. And these extreme con- 
tradictory terms do not define any linear series of positions 
that connects them, nor do they have an intermediate point 
of neutrality—state of physiological rest. The terms are 
conceived as substantive, and as wholly discrete. 

Psychological opposition, on the contrary, is not substan- 
tive but directional—determined not by the supposedly 
dissimilar nature of two heterogeneous substances but by the 
labile thought of an agent, in a definite direction. And if 
the logicians were not interested exclusively in barren abstrac- 
tions, they would know that between any two genuine ex- 
tremes, such as Black and White, thought can always move 
from a middle point of neutrality towards either extreme; that 
any two genuine opposites are separated by distance, a series 
of intermediate values, such as a series of Grays, and not by 
any such metaphysical cut, having no width, as that between 
X and not-X. Anywhere along this series of intermediate 
values one can, to be sure, more or less arbitrarily declare a 
cut, some point of neutrality or rest. And it is often desirable 
todoso. To quote from Ogden: “‘The passage from Concave 
to Convex has a zero point; the passage from Pleasure to Pain 
is by way of a neutral state; between the positive and negative 
quantities of algebra there is a zero, and this series gives us the 
most perfect of all symbols of opposition. Nothing, neu- 

1L. W. Lockhart, Word economy, a study in applied linguistics, Psyche Miniatures 
(Gen. Series), 1931, no. 38. 


*C. K, Ogden, Opposition, a linguistic and psychological analysis, Psyche Min. 
(Gen. Ser.), 1932, no. 41. 
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trality, and zero signify stability.” * But there is always a 
passage, motion, from this zero point outward to two ex- 
tremes. 

Logical contradiction does not represent a real opposition. 
No real contrast is involved in the terms ‘Black’ and ‘not- 
Black.’ The term ‘not-Black’ is too all-inclusive to leave any 
useful contrast remaining between itself and black. As 
C. K. Ogden says, “All logical dichotomies are false opposi- 
tions; there is no confrontation in the contrast.” ‘* Writing © 
on the same point, L. W. Lockhart says that “nothing of value 
has been contributed by the logicians.” For, “The view that 
the only true contradictory or opposite is that produced by 
the negation of a quality, since a quality and its negation are 
together all-embracing and mutually exclusive, is inadequate 
because it leaves out of account just those very relationships 
which are universally held to constitute opposition. If nega- 
tion is the only accredited sort of opposite, and contraries, 
1.¢., comparable but separate qualities, are all at the same 
level of difference, then ‘white’ is no more the opposite of 
‘black’ than ‘red’ is, and ‘north’ no more the opposite of 
‘south’ than ‘south’ is of ‘west’; while ‘not-greatest’ would 
be the opposite of ‘greatest’ and ‘least’ would be classed 
without distinction of any sort among a number of other con- 
traries such as ‘greater,’ ‘great,’ ‘less’-—a most unsatisfactory 
conclusion at which to arrive.” ° 

In order to escape these absurdities of formal logic, we 
must accept the psychological view of opposition, that 
“opposites are directions or areas diagrammatized by the 
total stretches on either side of the cut.” ® 

The following are further illustrations of the directionality 
of thought: 

(a) Direction of deduction: From the proposition ‘4 took 
poison,’ inference may proceed in two opposite directions, 
depending on which way the thought moves— 

*C. K. Ogden, op. cit., p. 28. 

4 Idem, op. cit., p. 26. 


5 L. W. Lockhart, of. cit., p. 67. 
*C. K. Ogden, op. cit., p. 93. 
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‘A took arsenic’ implies ‘4 died.’ 
‘A took arsenic’ implies ‘4 had arsenic to take.’ 


The same is obvious in the case of ‘logical conversion’ 
where the subject and predicate of a logical proposition 
change places: according as we look from § to P or in the 
opposite direction, from P toS. Thus: 


Some § is P Some P is S. 
(convertend) (converse) 


(b) Directionality of thought is fundamental in that gram- 
matical conversion known as the change from the active into 
the passive voice. A sentence is said to be in the active voice 
when the nominative of the sentence is also the agent of the 
activity denoted by the verb or participle. Almost all 
linguists agree that the active voice is the natural form of 
expression in all languages. The change from active into 
passive voice implies that a process which has been thought 
(explored, re-created) in one direction can also be thought 
through in the opposite direction. Thus, in the sentence 
‘Jack beat Jill,’ the thought is more or less complete. But 
let us suppose that after suffering ill-treatment at the hands of 
Jack, Jill runs to her mother’s arms sobbing convulsively, so 
that for the time being she can give no articulate information 
as to who has abused her. And naughty Jack has disap- 
peared from the scene of action. The troubled mother finds 
that her little daughter has suffered a beating, but she is in 
the dark as to who the culprit is. Her thought is obliged to 
start from the sobbing Jill, ‘Jill has been beaten’—. From 
here it tries to go on to the missing culprit, re-creating the 
various possibilities. When Jill is composed enough to speak 
the name ‘Jack,’ the mother can complete her thought,— 
‘beaten by Jack.’ The two ‘voices’ (active and passive) 
exist because either aspect of a negotiation may be presented 
first to the attention of someone who is interested to re-create 
the process. E. T. Owen has shown in an interesting way 
how the passive voice makes possible an inversion of thought, 
such that one may start a sentence with the person or object 
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which is uppermost in one’s mind.’ Here the direction along 
which thought moves is from the more important to the less 
important, from the thinker’s point of view. 

(c) The mathematical operations of addition and sub- 
traction also bring out the directionality of thought. Adding 
means advancing in one direction from zero, the point of 
neutrality. Subtracting means proceding in the reverse 
direction; as Natorp has shown.® 

(d) Directionality of thought is also evident in many of 
the ambiguities of language. 

Concerning the phrase ‘ancient times’ Francis Bacon 
remarked that although it is customary so to designate the 
historic past, yet clearly modern times, the world being now 
actually much older, ought really to be regarded as the ‘an- 
cient.’ In other words, there are two possible temporal 
directions along which thought can move. Looked at from 
the point of view of Adam and Eve, the present moment is 
hoary with years and therefore ancient; whereas the remote 
past looked back at from the present moment is similarly 
ancient, although the world was then ‘young.’ In such cases 
the direction towards which thought moves is purely arbi- 
trary and depends upon that ‘subjective reference’ which is 
involved in all perception and meaning, and which we have 
discussed in Chapter III, Section 2. 

The ambiguity of the words ‘back’ and ‘front’ is a 
similar case. The front pages of a book may be the pages 
that lie nearest the beginning, or the title page; and the back 
pages those which are towards the last page or end of the 
book. But when we are reading, the point of neutrality, the 
cut, is the page which we are now reading. The pages that 
we have already read are now behind us and are therefore the 
back pages; and the pages that we have still to read are in 
front of us and are therefore the front pages. Ogden writes 
that “Jn front of and Behind, which also give us the opposition 
of Before and After, Future and Past, are diagrammatized on 

7E. T. Owen, The relations expressed by the passive voice, Trans. Wisconsin 


Acad. Sci., Arts, and Letters, 1910, 17. 
* Cf. Chap. V, Sect. 4. 
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the horizontal line of right and left—in terms of the position 
of the body (facing either to the right or the left) and of a 
progress along the line; while Up and Down are primarily 
movements from one extreme of the vertical scale to the 
other.” ® A large number of verbal ambiguities are of this 
type. 

Many words are the names of actions, and since action 
always has directionality, such words often acquire opposite 
meanings. Thus to let and to rent a house may both mean, 
either to come into the occupancy of the house by giving 
payment, or to give up the occupancy of a house and receive 
payment. The words come and go have become ambiguous 
through careless use, although they exist expressly to define 
the direction of motion as being towards or away from the 
speaker. In actual present usage this distinction is lost, and 
either word is used for motion in either direction. 

The ambiguity of some adjectives is due to the same 
fundamental characteristic of directionality: ¢.g., invaluable, 
inestimable, incalculable, (Fr.) inappréciable. In the sentence, 
‘I would not take any thing for it,’ any may mean either any 
the least or any the greatest. The expression nothing less than, 
may mean either as far as possible from or as near as possible to. 
An historical instance of ambiguous use of the least is found in 
the following sentence from ‘A Letter from the Right Hon. 
Edmund Burke to a Noble Lord’ (1796): 


To have incurred the displeasure of the Duke of Orleans or the 
Duke of Bedford . . . I ought to consider as proofs, not the least 
satisfactory, that I have produced some part of the effect I proposed 
by my endeavors (italics ours). 


We may point out that the expression not the least is 
almost always ambiguous, ¢.g., ‘I am not the least happy;’ 
and it depends for its meaning on other factors which we have 
already discussed, namely, gestures, intonation, and the 
objective situation. 

(e) The directionality of thought can also mislead a person 

*C. K. Ogden, Opposition, a linguistic and psychological analysis, Psyche Minia- 
tures (Gen. Ser.), 1932, no. 41, p. 90. 
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into a confused use of words which are themselves not am- 
biguous; as in the following sentence: 


. . » because he worshipped Napoleon this side and even beyond 
this side of idolatry, he carefully preserved all the papers in his 
possession which bore in any degree on his master *° (italics ours). 


When this directionality of thought or behaviour is 
explicitly recognized, it gives rise to prepositions; ¢.g., to 
and fro, over and under, up and down, in and out, and so forth. 
Also the grammatical comparative and superlative ‘degrees’ 
(expressed by the endings -er, -est) illustrate the same di- 
rectionality of thought in ascending or descending series. 
The following passage from E. B. Tylor shows how in the 
Chinese and the Mandingo languages the formation of preposi- 
tions is based upon relations and positions which could be 
discovered, as it would seem, only by ‘thought’ moving 
along a dimension. 


The very formation of new parts of speech may be seen going 
on, as where Chinese shows how prepositions may be made out of 


nouns or verbs. Thus ‘kuo chung,’ that is ‘kingdom middle,’ is 
used to mean ‘in the kingdom,’ and ‘sha jin i thing,’ that is, ‘kill 
man use stick,’ expresses ‘to kill a man with a stick.’ So an African 
language, the Mandingo, may be caught in the act of making prepo- 
sitions out of the nouns kang, ‘neck,’ and kono, ‘belly,’ when they 
say ‘put table neck,’ for ‘on the table,’ and ‘house belly’ for ‘in the 
house.’ " 
Section 2. Syntax 

It is only when we consider language as a part of the be- 
haviour of man or woman responding in and to an environ- 
ment, that most of the peculiarities of language can be under- 
stood. ‘Language in its structure,” says Malinowski, “mir- 
rors the real categories derived from practical attitudes of the 
child and of the primitive or natural man to the surrounding 
world.” * And Jespersen remarks “‘that language is not 
exactly what a one-sided occupation with dictionaries and 

10 F, Schevill, The New Republic, Feb. 24, 1926, p. 26. 


EF. B. Tylor, Anthropology, 1881, Chap. V. 
2B. Malinowski, Appendix to The meaning of meaning, by C. K. Ogden and 


I. A. Richards, 1923, p. 497. 
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the usual grammars might lead us to think, but a set of habits, 
of habitual actions, and that each word and each sentence 
spoken is a complex action on the part of the speaker. The 
greater part of these actions are determined by what he has 
done previously in similar situations.” All this is pre- 
éminently true in the case of syntax. For the order of ideas 
in a sentence is manifestly very much determined by the order 
of objects spoken of, in space, or of the events spoken of, in 
time. In the light of this fact a sentence may be regarded 
primarily as a report of a journey of exploration in space, or of 
observed sequence of events in time. This is specially ob- 
vious in the grammatically crude word-sequences of children 
and of savages. It is a familiar fact to any one who has 
observed the speech and behaviour of children in a definite 
objective situation, that a child speaks of objects in the order 
in which he comes to them in thought or in actual perception; 
as was shown in the sentence previously quoted from Jesper- 
sen’s record of a child “who saw his father give corn to the 
hens out of his cap”: “‘Papa hen corn cap.” Clara and 
William Stern observe that “A transcription on paper [of a 
child’s first word-sentences] fails to render adequately one 
regular characteristic: that is, his intermittent blurting out 
of the single words, with intervening pauses.” ™ 

More graphically is this fact about thought exhibited in 
those ancient pictographic or hieroglyphic representations in 
which the march of thought has been preserved for us in the 
form of a pictorial record. Thus the drawing, 4, on the 
following page, represents the picture-writing used by the 
hunting tribes of North America. “It records an expedition 
across Lake Superior, led by a chief who is shown on horseback 
with his magical drumstick in his hand. There were in all 
fifty-one men in five canoes, the first of them being led by the 
chief’s ally, whose name, Kishkemunazee, that is, Kingfisher, 
is shown by the drawing of this bird. Their reaching the other 
side seems to be shown by the land-tortoise, the well-known 
emblem of land, while by the picture of three suns under the 

43 Q. Jespersen, The philosophy of grammar, 1924, p. 29. 

4Q. Jespersen, Language, its nature, development and origin, 1921, p. 135. 

4 C, and W. Stern, Die Kindersprache, 1907, p. 182. 
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sky it is recorded that the crossing took three days.” * The 
order of this picture-sentence is essentially determined by the 
order in which various objects confronted the writer as he 
recalled the details of the expedition. 


A 





ea es 


ia 


Picture-writing, rock near Lake Superior (after Schoolcraft). 











B 


bhi Shir 


x 
u R y eney pl. F 
T one T. 





rat er xeftu-f 
from horizon Seeinst enemies-bis 











(After Renouf.) 
Two examples of picture-writing. From Sir E. B. Tylor, Anthropology. 


Drawing B is a specimen of a short hieroglyphic sentence. 
It illustrates the same fundamental principle at a higher level 
of pictorial abstraction. It means, ‘I (am) the Sun-god 
coming forth from the horizon against his enemies.’ Con- 
cerning this record Sir E. B. Tylor writes: 


Here part of the pictures of animals and things are letters to be 
read into Egyptian words, as shown underneath. But others are 
still real pictures, intended to stand for what they represent. The 
sun is shown by his picture, with a one-mark below, and followed by 


FE. B. Tylor, Anthropology, 1881, Chap. VII. | 
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the battle-axe which is the symbol of divinity, while further on 
comes a picture of the horizon with the sun on it. Beside these, 
some of the figures are determinative pictures to explain the words, 
the verb to walk being followed by an explanatory pair of legs, and 
the word enemy having the picture of an enemy after it, and then 
three strokes, the sign of plurality.” 


That is, the order in which the thought of the writer moves is 
the order in which things and objects are encountered in space 
or time. 

Nevertheless, a thinker jumps and pauses; he may move 
to and fro; he is apt to return most often to some favoured 
object, and there pause longer. The priority of important 
items becomes noticeable in the syntactic structure; a point to 
which reference was made in the preceding Section, in connec- 
tion with the passive voice. The important item is the station 
at which thought in its journey pauses the longest. Those 
who recall the context of the Biblical sentence, ‘Great is 
Diana of the Ephesians,’ will agree that the statement, 
‘Diana of the Ephesians is great,’ would not be an adequate 
substitute. For it was the ‘greatness’ of Diana which was 
challenged, and it was her ‘greatness’ that was foremost in 
the mind of the speaker. It must therefore occupy first place 
in the syntactic order. 

What we have said in this Section about the movement of 
thought has been more fully expounded and illustrated by 
Ernst Mach, specially in his discussions of the ‘Gedanken- 
experiment.’ !* Not merely the order of words in a sentence 
but, as Mach has so well shown, the sequence of ideas in any 
process of reasoning represents a sort of journey which the 
reasoner makes as he explores (by re-creative responses) the 
field of his discourse. 


Séction 3. Synecdoche, Metonymy, Metaphor 


Synecdoche, according to the French lexicographer Dar- 
mesteter,'® is a change in the meaning of a word (a trope) 

1 Ibid. 

18E. Mach, Erkenntnis und Irrtum (4th edition), 1920, pp. 41-42, 171-173, 


183-200. 
a Da: mesteter, La vie des mots, 1925, pp. 46-48. 
1 
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whereby the extension of that meaning is increased or dimin- 
ished. The name of a whole may be used for the part; the 
State has decided, for Mussolini has decided: of a part may 
be used for the whole; fifty head(s), for fifty cows: of a genus 
for the species; the succulent bivalve, for oyster: of a species for 
the genus; cutthroats, for murderers of any description: etc. 

Metonymy is a trope, very imperfectly distinguished from 
the foregoing, whereby the name of a cause is used as a name 
for the effect; a work of art: of an effect for the cause; strong- 
hold, for fort: of container or covering for the contained; the 
cloth, for the clergy: etc. 

It is clear that all the phenomena of synecdoche and 
metonymy depend merely on the association of ideas; and it 
was shown long since in psychology that all association of 
ideas is reducible to association by contiguity. ‘The various 
changes in meaning,” says P. Giles, “‘which are classed to- 
gether as synecdoche, have their origin in contiguity.” *° 
The physiological basis of this association has now been found 
to be the conditioned reflex of Pavlov. And thus the linguistic 
phenomena of synecdoche and of metonymy are precisely 
what, from our physiological point of view, we should expect 
to find. 

For illustration let us consider the trope whereby ‘the 
clergy’ come to be called ‘the cloth.’ It is to be noted that 
any individual clergyman is much more than that name indi- 
cates; he may be also a father, a scholar, etc. So that the 
very name ‘clergyman’ designates the man by only one of his 
aspects. The name is suitable because it connotes member- 
ship in a certain profession, and in social use can (as could any 
other word) be conditioned to denote the actual members of 
that profession. In social contact with clerics their black 
garb (cloth) is a conspicuous accompanying stimulus, so that 
it as stimulus will suffice to call up (cause one to re-create) 
whatever one knows about clerics. And vice versa, any other 
of their qualities with which one has become acquainted, as 
stimulus, will call up a re-creation of the black cloth. In- 
evitably ‘cloth’ will function satisfactorily as a name for 


20 P. Giles, Philology, Encyclopaedia Britannica (10th edition), 1902, 31, p. 678. 
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members of the profession; and inevitably it will occur to 
persons to use that name. Such names as Black Friar, Gray 
Friar, White Friar, White Cap, Capuchin, Red Coat, moss 
rose, bluebird, and thousands of others originated in the same 
way. 

Metaphor, Darmesteter *! says, is a figure of speech in 
which ‘the mind’ applies the name of one object to some other 
object, by reason of some character which the two objects 
have in common; as, leaf of a tree, leaf of paper, leaf of a door 
or table, etc. It is clear that metaphor, and for that matter 
analogy also, are psychologically in no respect different from 
synecdoche and metonymy. As were these, so are they 
explained by (Pavlovian) association. 

“Every substantive,” Darmesteter says, “‘at first desig- 
nates an object by a particular quality which characterizes 
it.” #2 ‘The name has not the function of defining the object, 
but only of evoking an image of it.” ** ‘“‘In short, every 
substantive commences with designating an object by one 
of its qualities; it is then adjectival; later, it arouses a total 
image of the object, and is then a substantive.” ** Thus in 
ancient Latium a river was something quod fluit, and so ac- 
quired the name fluvius. In the Italy of a later period a 
warrior was soldato (paid), and so we today call him a soldier. 

So far as substantives are formed in the way described by 
Darmesteter, from descriptive words or phrases, the process 
differs in no essential way from the phenomena of association 
which we have discussed above. Onomatopoetic nouns 
(bow-wow, etc.), on the other hand, are formed by an even 
more direct action of the conditioned reflex principle; as we 
have explained in Chap. IV, Sect. 2. Darmesteter further 
states that the three tropes, synecdoche, metonymy, and 
metaphor, “include, in their multiplicity, nearly all of the 
changes which take place in the meanings [of words].” * This 
is by no means surprising in view of the prominent part which 

*t A. Darmesteter, op. cit., p. 51. 

® Ibid., p. 40. 

% [bid., p. 43. 


* [bid., p. 45. 
% A. Darmesteter, op. cit., p. 46. 
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metaphor plays in all human thinking; as has been shown by 
Mauthner and others.” 

It seems certain that the physiological principle of the 
conditioned reflex plays the important part in the whole 
process of establishing and developing the meanings of words. 


Section 4. Motor Re-Creation in the Case of ‘ Abstract Ideas’ 


Words are symbols which represent specific motor re- 
sponses of an agent (speaker or writer) in a definite objective 
situation; and which, in so far as they convey right meaning, 
arouse in another agent (listener or reader) similar motor 
responses. Those who attempt to study them as an isolated 
phenomenon, divorced from the other motor responses of the 
agent and from the objective situation which evokes them, 
have ignored this fact. According to these latter, words are 
static and mysterious entities, having an independent and 
quasi-metaphysical existence. This superstition is wide- 
spread. Thus Walt Whitman said that “All words are 
spiritual, nothing is more spiritual than words. Whence 
are they? Along how many thousands and tens of thousands 
of years have they come?” *”_ The remark is nothing more 
than a confession of ignorance. From the physiological 
point of view which we have presented, there is nothing 
mysterious about the origin of words. 

In his ‘Essay concerning Human Understanding’ (1690) 
Locke showed that even abstract and general ideas are 
derived from concrete objects. ‘And he that thinks general 
natures or notions are anything else but such abstract and 
partial ideas of more complex ones, taken at first from particu- 
lar existences, will I fear, be at a loss where to find them. 
For let any one reflect, and then tell me, wherein does his idea 
of man differ from that of Peter and Paul, or his idea of horse 
from that of Bucephalus, but in the leaving out of something 
that is peculiar to each individual, and retaining so much of 
those particular complex ideas of several particular existences 
as they are found to agree in? . . . To conclude: this whole 

%* F, Mauthner, Beitrage zu einer Kritik der Sprache. 

27 Quoted from C. K. Ogden, and I. A. Richards, The meaning of meaning, 1923, 
P. 32. 
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mystery of genera and species, which make such a noise in the 
schools, and are with justice so little regarded out of them, is 
nothing else but abstract ideas, more or less comprehensive, 
with names annexed to them. In all which this is constant 
and unvariable, That every more general term stands for such 
an idea, and is but a part of any of those contained under 
it.” 8 Thus any abstract or general idea is an actually 
simpler motor re-creation than is any one of the particular 
ideas (objects) included under it. 

We should, then, expect that the name or word for any 
abstract or general idea, would also be derived from a con- 
crete and particular source. And this we find to be the case. 
As Locke remarks, “Spirit, in its primary signification, is 
breath; angel, a messenger: and I doubt not but, if we could 
trace them to their sources, we should find, in all languages, 
the names which stand for things that fall not under our 
senses to have had their first rise from sensible ideas.’ *® 
This doctrine was illustrated in the most copious way by the 
learned French philologist, de Brosses *°; and by the latter 
half of the nineteenth century it had become an accepted com- 
monplace of linguists that all ‘immaterial’ words are meta- 
phors from the names of concrete objects or actions. 

That verbs, the names for ‘mental’ actions and abstract 
processes, derive from concrete and very generally behaviour- 
istic sources suggests even more forcibly than does the parallel 
derivation of nouns, that ‘mental’ activity is indeed muscular 
activity. Locke himself had remarked that those words 
“which are made use of to stand for actions and notions quite 
removed from sense, have their rise from thence, and from 
obvious sensible ideas are transferred to more abstruse sig- 
nifications, and made to stand for ideas that come not under 
the cognizance of our senses; e.g. to imagine, apprehend, 

% J. Locke, Essay concerning human understanding, 1690, Book III, Chap. 


III, § 9. 

3% Jbid., Book III, Chap. I, § 5. 

%°C. de Brosses, Traité de la formation méchanique des langues (Paris), 1765, 
Vol. II, Chapters X, XII. 

“F, Max Miiller, New lessons on the science of language, 1867-8, Vol. II, 


Lesson 8. . 
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comprehend, adhere, conceive, instil, disgust, disturbance, tran- 
quillity, etc. are all words taken from the operations of sensible 
things, and applied to certain modes of thinking.** de Brosses 
showed, among his many examples, that to admire, contem- 
plate, consider, desire, and admonish, are all attenuated forms 
or partial aspects of (‘metaphors’ for) what our remote 
ancestors did when they gazed at the sun, the moon, the stars, 


or the open sky.* 
In a recent paper R. C. Givler writes: 


Our word pugnacity is derived from the Latin pugna, a fist, 
that is, a tightly closed fist, a fully functioned grasping reflex. . . . 
There are other kinds of violent behaviour which are strictly de- 
pendent upon the integrity and development of this same simple 
response. Our language points to them by such terms as grabbing 
and snatching, wringing from and tearing away, scrambling for and 
pouncing upon, and snatching from one’s grasp; while wresting from, 
laying violent hands upon, and other forms of rapacity are equally 
served by this flexion mechanism. Since, also, the grasping reflex 
is the preliminary step in the making of twisting or torsional arm 
movements, the extortioner and the grasping miser, the beggar with 
the itching palm, and the close, hard, or tight-fisted miser may be 
mentioned in this same catalogue of derivatives.* 


Still more recently David Katz has shown that words 
which originally designated motions of the hands and arms 
have become, in a similar way in the German language, the 
names for many of the most abstract intellectual processes; 
as in the case of begreifen and other derivatives of Griff 
(= grasp).™ 

Perhaps no linguistic symbols are more abstract, no ‘ideas’ 
more abstract and elusive, than those which belong to the field 
of mathematics. Yet precisely here our work of physio- 
logical interpretation has already been done for us. The 
Neo-Kantian philosopher, Paul Natorp,* has shown that the 

# J. Locke, op. cit., Book III, Chap. I, § 5. 


%C. de Brosses, op. cit., Vol. II, pp. 241-251. 
* R. C. Givler, The intellectual significance of the grasping reflex, J. Phil., 1921, 


18, p. 624. 
% D. Katz, Der Aufbau der Tastwelt, Zch. f. Psychel., 1925, Erg. 11, pp. 251-254. 


* P. Natorp, Die logischen Grundlagen der exakten Wissenschaften, 1910, pp. 
98-265. 
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number system is a series of definite ‘Denktatigkeiten’ 
(thought activities). According to him, the number 3 means 
‘three pulsations of thought,’ and to count means to think one 
step or ‘pulsation’ for each object counted. In such terms 
Natorp has interpreted and explained all numbers (including 
the imaginary and the unreal), all arithmetical operations, 
and many more advanced numerical operations. Natorp 
stands by no means alone, for serious students of the philoso- 
phy of mathematics generally accept the view that every 
mathematical operation is a movement of ‘thought,’ and that 
all mathematical symbols, including the numerals, are ‘rules 
of procedure,’ that is, directions to do something. 

These philosophers are not psychologists, and are content 
to rest with ‘thought’ and ‘pulsations of thought.’ Being 
almost without exception idealists, if not Kantians, they are 
not interested in discovering that a ‘pulsation of thought’ is a 
pulsation of muscle; although they can hardly escape this 
conclusion if they will read any anthropologist’s account of 
the origin of number and of arithmetical operations. In the 
light of this evidence from anthropology, Holt writes that 
anyone who counts 


. . . has by his movement reproduced one aspect, a meagre and 
yet a true one, of the configuration of his environment. And we 
know this to be, in the case of counting, extremely simple. Under 
the conditions of sensory stimulation and response, the hand or eye 
easily and naturally comes to rest on an object, then moves on to 
another and pauses, then alights on another, and soon. And this is 
the counting process as we see it in children and in untutored 
persons. A sophisticated adult can count less overtly, more econom- 
ically; the process can be telescoped and abridged in several ways; 
overt movements of the arm or finger or eye can be replaced by 
unseen movements of the tongue or throat or even by successive 
throbs or mere play of tonus in some muscle or muscle group. But 
there is no reason to believe that the act of counting, which in the 
learning is a succession of sensori-motor responses to objects in the 
environment, ever so utterly changes its nature as to cease to be a 
sensori-motor process. In fact we know with almost complete 
certainty that it does not. And when counting is not the counting 
of outer objects, but the apprehension of the meaning of a written 
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or spoken number symbol, it is a chain reflex of a definite length, 
which is now released by the visible or audible number symbol as a 


stimulus.*? 


Philippe Chaslin says, quoting Ribot, that in the acquisi- 
tion of ideas of number “both the child and the savage count 
by pronouncing the words [number-names] ‘but above all 
with the assistance of the objects counted which are perceived 
at the same time—or else, with the assistance of the fingers; 
which latter case is a first effort at substitution’ [1.¢. fingers for 
the objects counted].” ** And so we could go on to explain 
mathematical operations in physiological and behavioural 
terms. But Chaslin has done this, and we would here refer 
the reader to his very interesting work. 

The concept of ‘muscular throb or play of tonus’ is not a 
fanciful hypothesis. It has been familiar to psychologists 
ever since Alexander Bain wrote his two great works. And it 
has been repeatedly demonstrated experimentally. Most 
recently of all, Edmund Jacobson, by means of a highly 
refined technique for studying action-currents, has demon- 


strated the presence of such currents in the muscles of speech 
whenever words or numbers are ‘thought’ of. He reports: 


When the electrodes are connected in the speech musculature of the 
trained subject, the string shadow 1s practically quiet during relaxa- 
tion. But promptly after the signal is sounded to engage in mental 
activity involving words or numbers, marked vibrations appear, indi- 
cating action-potentials. Soon after the subject hears the signal to 
relax any muscular tensions present, the vibrations cease, and the string 
returns to rest *® (italics in original). 


Section 5. Moods 


Perhaps no feature of language reveals the part played by 
physiological processes more unmistakably than the phenom- 
enon which grammarians call ‘mood.’ For, other than the 


37 EF. B. Holt, On the conceptual affinity of opposites (Unpublished). Quoted by 


permission of the author. 

% P. Chaslin, Essai sur le mécanisme psychologique des opérations de la mathé- 
matique pure, 1926, p. II. 

3° FE. Jacobson, Electrical measurements of neuromuscular states during mental 
activities, VII., Amer. J. Physiol., 1931, 97, p. 205. 
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bodily attitude and action of the speaker, that which we have 
termed ‘subjective content,’ there is no ‘mood.’ Frank 
Lorimer writes: 


Mood is fundamentally a matter of the relation of a symbolic 
process to other phases of activity. The declarative sentence is 
typically a relatively consummatory, deliberate symbolic process— 
although, as the name implies, it has characteristically a social 
motive—and this is usually far more complex than a desire to im- 
part information. The interrogatory and subjunctive moods are 
characterized by uncertainty and irresolution, in various degrees, 
to the end. This is frequently indicated by the sustained pitch of 
the voice. The imperative mood, whether addressed to another, 
or used in ‘bracing oneself’ for action or directing the course of 
one’s movements, is incidentally characterized by omitting the sub- 
ject (which is usually obvious to all concerned) because the focal 
tension is centered in the intentional pattern of the expected con- 
sequent behaviour; it is typically concerned with supplying cues for 
action, rather than in providing elaborate or unambiguous state- 
ments of situations. Thus a man playing golf may mutter to him- 
self, ‘Up a little, steady, shoot, damn! not so high next time.’ * 


In general, mood is but imperfectly expressed by the 
symbols of language. In English speech, for instance, the 
interrogative, exclamatory, hortative, imperative and other 
moods depend for their conveyance so much more on intona- 
tion and gesture than on inflection, syntax, or diction, that 
grammarians are left in doubt as to how many de facto ‘moods’ 
should be officially recognized in text-books. Has English, 
for instance, conditional, potential, and conjunctive moods in 
addition to the subjunctive? And it is probably not too much 
to say that in spoken English any grammatical sentence 
whatsoever can be put into any “mood” merely by suitable 
intonation and gesture. 

Mood is behaviour, motor attitude. It is concerned not 
with what a man says in words, but with what he is doing, 
or preparing to do, in connection with what he says. Such 
accompanying attitudes are innumerable, and it is not sur- 
prising that only the most common of them are expressed by 


“ F, Lorimer, The growth of reason, 1929, p. 107. 
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systematic inflectional forms, that the number recognized is 
very different in different languages, or that the minor devices 
for indicating mood are so various. Some of these devices are: 
a prefix or suffix to the verb, a modification of the verb-form, 
an auxiliary verb (as Eng. may, can, will), a particle (as Eng. 
if), a particular word-order (as in the interrogative mood), 
a mere punctuation-mark (exclamation- and interrogation- 
points), etc. It has been said that the languages of the world, 
taken together, exhibit some fifty different ‘moods.’ Few 
persons will deny that the Greek optative, the wish mood, 
represents an attitude of the speaker. But even the indica- 
tive, that admirable mood which is so nearly purged of any 
personal element, is after all a chastened form of the vocative 
mood, and must forever remain the ‘mood’ of one who 
indicates or points out something. 

It is with a view to demonstrating the general validity of 
the physiological (stimulus-response) method which we have 
adopted in treating the origin of sounds and meaning, that 
we have, in this concluding Chapter, sketched, very briefly, a 
few of the applications of this method to more advanced 


linguistic problems. It is our firm conviction that all the 
complicated problems of language, so elaborately and some- 
times arbitrarily treated of by a great many philologists and 
grammarians, can be ultimately, and most adequately, solved 
on the basis of a thorough-going physiological explanation. 


(MS. received July 12, 1933] 





SPECIFICITY AND GENERALIZATION OF 
BEHAVIOR IN NEW-BORN INFANTS: 
A CRITIQUE! 
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DEFINITIONS 


From the earliest beginnings of scientific study the human 
neonate has been regarded as an organism not completely 
integrated. Two divergent viewpoints have appeared. Ac- 
cording to one, the behavior repertory of the new-born infant 
consists of a relatively large number of simple, discrete, specific 
reflexes and a limited number of specific patterns of responses. 
The earliest expression of this point of view, as advanced by 
Virchow (Cruchet 8), held the new-born infant to be a ‘spinal’ 
organism analogous, in behavior, to a decerebrate frog. It 
was noted, however, that specific reflexes cannot be elicited 
unless the new-born is quiescent at the time of application of 
the stimuli. One of the latest expositions of this doctrine of 
initial specificity of behavior is that expressed by Watson (42). 
As a contrast, in consideration of the great variability of the 
neonate’s responses, many have concluded with Burr (3) that 
not only are specific reflexes of doubtful occurrence but that 
there seems to be little organization or regularity of behavior. 

To the careful observer the postulation of an initially 
chaotic, unorganized complex of behavior is no more satis- 
factory than is the assumption of a high degree of specificity 
in early activity. The one, confused by the variety and 
variability of behavior, does not suggest an integrated or- 
ganism, and is at a loss to account for the difference between 
successive stages of the developing individual. The other 
ignores the fact that structure and function are generally 
parallel in their differentiation. A careful and searching 


1 The major theses of this paper were presented before the American Psychological 
Association in 1931 at Toronto (see 34). 
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study of the behavior of the new-born infant reveals an or- 
ganism in the process of development, a development in which 
specific individuated types usually succeed the generalized 
ones. Such a developmental relationship accounts for great 
diversity and variability of behavior in terms of incomplete 
individuation. 

For the sake of descriptive utility the terms generalization 
and specificity should be carefully defined. It is of utmost 
importance to recognize that neither term has significance 
when applied to an isolated movement that lacks any essential 
relation to the total organism. Further, if such terms are to 
have dependable meaning, we must find it in a thorough under- 
standing of the history and conditions of occurrence of crucial 
behavior. 

Specificity of behavior has been defined in terms of in- 
variability of occurrence, in terms of observability, and in 
terms of the extent of reflexogenous zones. 

The first of these requires a frequency of occurrence suffi- 
ciently great to justify the assumption of a causal sequence. 
This requirement is particularly necessary, even though fre- 
quently ignored, when surveying the behavior of the new- 
born infant since behavior varies greatly during the so-called 
‘spontaneous activity’ of the child and in the generalized 
phases of a response. It demands a relatively constant 
stimulus-receptor-effector sequence with emphasis upon high 
incidence rather than upon precise localization of the response 
to certain effectors only. Thus a response, such as the Moro 
reflex, may be regarded as a specific activity of the organism, 
even though it may be released by different types of stimuli, 
may extend to much of the musculature of the individual, or 
may exhibit considerable variability in its extent and magni- 
tude. On the other hand, by this criterion, extension of the 
big toe alone in response to auditory stimulation, or sucking in 
response to the same stimulus, occur too infrequently to be 
termed specific, even though the movements are relatively 
localized. The occurrence of such responses indicates the 
_ generalization of receptor-effector connections. 

The second criterion, proposed by Irwin and Weiss (16), 
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is that of the observability of the response. According to this 
view, slow, easily observed, localized responses are regarded as 
specific, while guick complicated movements are termed ‘mass’ 
or generalized behavior. To use the expression ‘mass ac- 
tivity’ for those movements which occur so rapidly or in such 
complicated fashion as to make observation difficult is to base 
classification largely upon the limits or character of the 
observation rather than upon the nature of the response itself. 
Observability is scarcely a valid criterion for relative specific- 
ity. Some of the most invariable responses, with respect to 
frequency, are so complicated that accurate observation of all 
aspects is impossible. As instance of this, the Moro reflex, 
may be cited once more. The movements are quite com- 
plicated (35) and the reaction times, when the responses are 
aroused by auditory stimulation, are shown by Peiper’s study 
(30) and by Irwin’s later work (13) to be short. The high 
incidence demonstrates a pattern of responses which cannot, 
with justice, be termed ‘mass behavior.’ The Moro reflex is 
specific in its localization, as compared with still more gen- 
eralized reactions, and with respect to the relative invaria- 
bility of its occurrence upon stimulation of the proper re- 
ceptors. It is generalized by comparison with the cochlear- 
palpebral reflexes, likewise of quick reaction times, and it is 
also generalized in relation to subsequent genetic reduction 
of the magnitude and extent of the response, or in relation to 
the similar reduction with repetition of the stimulus if that be 
auditory (36) in nature. Responses involving the alimentary 
tract may be quite complicated (as in the cases of sucking 
and swallowing) and yet be relatively specific with respect to 
certain stimuli. Highly localized reactions, on the other 
hand, are not necessarily slow in execution. A case in point is 
the hiccup response, which is quite specific (33) on the receptor- 
effector side and is of short duration. 

The third criterion of specificity is in terms of the relative 
extent of the reflexogenous zone. Bersot (1) and Minkowski 
(25) differentiate between specific and generalized reactions 
according to the limits of receptor areas and the number of 
effector segments involved. Specific behavior demands a 
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relative limitation of the number of receptors and effectors 
involved. The reflexogenous zone of the plantar response 
originally extends to most of the cutaneous surface of the 
body but later becomes restricted primarily to the plantar 
surface of the foot. At first the response may involve both 
extremities and other parts of the body but gradually it 
becomes more and more localized until finally it may be 
limited to the big toe (Babinski response of infants) (1). 
Similarly the reflexogenous zone of the sucking response moves 
from initial generalization of its receptor area towards a 
restricted and specific area (38). 

From the analysis just presented it seems quite evident 
that specificity of behavior resolves into a relative constancy 
or invariability of occurrence and a relative limitation in the 
field of stimulus, receptor, connector and effector relations. 


ConcEPTs OF DEVELOPMENT 


Two major concepts of the development of behavior in 
the human neonate have arisen. One of them views the 
neonate as a relatively unintegrated organism, endowed with 
specific part activities and a few specific patterns. Under 
the influence of the environment these part activities or spe- 
cific reflexes become organized into larger coordinated wholes 
at the same time that generalization in the effects of stimuli is 
taking place through a process of conditioning. Watson (42) 
would class the protective wink reflex as an example of con- 
ditioning, a relatively simple reflex elicited by other than the 
originally adequate stimuli. His reports (43) on conditioning 
furnish examples of the same process with respect to alleged 
innate patterns, 1.¢., the primary emotions. According to this 
interpretation it is evident that environment rather than 
growth and differentiation of structures plays the dominant 
role in the organization of the behavior of the individual. 

The second view of neonate behavior makes maturation the 
dominant factor in the production of new types. Generally 
speaking, the exponents of this position have held that the 
neonate is characterized by responses which initially are 
highly generalized in all respects—stimulus, receptor, and 
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effector relations. This position has been best developed by 
Minkowski (25) and Bersot (1). The former says: 


Man kann wohl sagen, dass jeder Hautabschnitt als reflexogene 
Zone fiir sehr variable Reaktionen dienen kann, welche die Neigung 
haben, sich mehr oder weniger tiber den ganzen fotalen Organismus 
auszubreiten. 

Bei alteren Individuen werden die durch aussere Reize ausge- 
lé6sten motorischen Phanomene manchmal etwas konstanter und 
weniger allgemein, indem sie sich Ofter auf die gereizte Extremitat 
beschranken; indessen bleibt die Tendenz zur Irradiation auf andere 
Extremitaten und zur Verallgemeinerung in der Mehrzahl der 
Falle immer noch bestehen . . . (p. 723). 

Andeutungsweise sehen wir das schon bei den alteren unter- 
suchten Féten (von 3-5 Monaten), deren Reflexe im Verhaltnis zu 
jenen der jiingsten Stufe die Tendenz zeigen, sich dfter auf die 
gereizten Korpersegmente zu beschranken und bestimmten Lei- 
tungsregeln zu folgen. In immer héherem Masse macht sich diese 
Tendenz aber in der spateren Entwicklung des Fotus und des Kindes 
bemerkbar, bis wir beim Erwachsenen die uns bekannten speziellen 
und mehr oder weniger gesetumdassigen Reflexe vorfinden, die aber, 
wenigstens in potentieller Form, noch alle fotalen und infantilen Eigen- 
schaften besitzen und namentlichen thre Variabilitat und die Fahigkeit 
zur Verallgemeinerung unter besonderen (physiologischen oder patho- 
logischen) Bedingungen bewahren (p. 753). 


The latter states that: 


Ce qui caractérise en effet le bébé, ainsi que nous le verrons, 
c’est le fait que sa réponse extérieure a toute excitation est généralisée: 
c’est l’organisme dans son entier qui répond. Nous verrons aussi 
que le bébé tende a ne localiser, ni ne varier ses réactions, a ne différ- 
encier, ni ne situer les excitations. Il différe en cela profondément 
de l’adulte qui, a une excitation particuliére, repond par des réac- 
tions bien localisées et variant si l’excitation se modifie (p. 214). 


They have also held that in the embryological development 
of an organism behavior is integrated from the first and is 
confined to movements of the organism as a whole. Accord- 
ing to their account, as differentiation proceeds, specific forms 
of behavior appear within the total pattern and later may 
stand alone as specific, discrete, individualized reflexes. 
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Thus Coghill (6), (7), who has been chiefly responsible for 
this concept, has shown that in Amblystoma and other 
animals: 


All reflexes emerge as partial or local patterns within an expand- 
ing or growing total pattern that normally is from the beginning 
perfectly integrated. They become partial or local only overtly. 
They are inherently components of the total pattern or they are 
under its dominance. An instinctive reaction, on the other hand, 
is the total pattern in action (6, p. 264). 

The process of individuation of the partial pattern out of the 
total pattern . . . consists in progressive restriction of the zone of 
stimulation adequate for the response, and in progressive reduction 
of the extent of muscular reaction (6, p. 265). 


Of Amblystoma he says: 


As appendages develop and acquire motility they move for a 
considerable period only as the trunk moves; and before local reflexes 
appear in the fore legs, or later in the hind legs, the alternating 
movement of the limbs in walking is established in codrdination 
with alternating movements of the trunk. Postural reactions of 
the trunk and limbs, also, are established before local reflexes of the 
legs appear. These reflexes gradually emerge from a total pattern 
of limb and trunk movements. . . (7, p. 638). 


Also: 


It is well known that, in the development of the reflex, there is a 
progressive restriction of the stimulogenous zone, or zone of ade- 
quate stimulus. In the early stage of development, stimulation at 
any sensitive point excites a total reaction. Within the total re- 
ceptor field there emerge relatively large zones within which stimu- 
lation may excite a particular local reflex; and as development 
proceeds this zone of adequate stimulation becomes more and more 


localized (7, p. 639). 
Again: 


For an appreciable period before a particular receptor field ac- 
quires specificity in relation to an appropriate local reflex its stimu- 
lation inhibits the total reaction. Inhibition, accordingly, through 
stimulation of the exteroceptive field, begins as a total pattern. 
It is then in a field of total inhibition that the local reflex emerges. 
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The reflex may, therefore, be regarded as a total behavior pattern 
which consists of two components, one overt or excitatory, the other 
covert or inhibitory. The essential anatomical basis for this is 
(1) in the mechanism of the total pattern of action, or primary 
motor system, and (2) in the mechanism of the local reflex, or second- 
ary motor system; the mechanism of the total pattern being inhibited 
and that of the reflex excited. But since inhibition is not a static 
condition but a mode of action, the mechanism of the total pattern 
must be regarded as participating in every local reflex (7, p. 640). 


Bersot’s (1) study of the course of the plantar response in 
human beings shows the same general sequence. Thus: 


le réflex plantaire participe dés la vie intra-utérine et toujours davan- 
tage a la formation d’un ensemble réactionnel dans lequel il est plus en 
plus noyé, pour dés 3-4 mois aprés la naissance et a mesure que le 
bébé avance en age, s’en dégager de plus en plus et se différencier en se 
localisant (p. 216). 


Irwin (14) would deny that specific activities can be seen 
in the total pattern, but the evidence seems to show that at a 
certain stage of development they can be so perceived in many 
cases. 

On the side of actual participation of effectors it can be 
seen that the views of initial generalization and of initial 
integration of responses represent different aspects of the 
process of development. The term generalization seems to 
apply to a stage of development in which individuation has 
proceeded to the point at which localized, specific movements 
are beginning to appear in the complex. And it is this stage 
of development, now with specific responses alone, now gen- 
eralized responses, which has led many investigators to con- 
clude that the neonate is an unintegrated or disorganized 
organism. 

The usual order of development in the behavior of an 
organism is from the generalized to the specific form, but there 
are a number of instances in which the reverse order holds. 
According to Bersot (1), in the fetal evolution of the plantar 
response the reaction is at first quite localized, later becoming 
generalized. Similarly on the stimulus side, it would seem 
that generalization must proceed through maturation. At 

18 
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first the lid reflex is elicited by contact stimuli. Later it may 
be evoked by visual stimuli in the form of a flash of light and 
by auditory stimuli. At about 2 months after birth there is 
winking in response to an object approaching the eyes. 
Watson (42) has claimed that this is a conditioned response, 
but if this is true more time is required for the human infant 
to learn than is needed in the case of some other mammals. 

Following Coghill’s exposition of the total integrated 
pattern, Irwin (12), (16) has coined a term, ‘mass behavior,’ 
to apply to the ‘spontaneous’ behavior which appears without 
specific external stimulation of the new-born child, and he has 
maintained that this is the matrix from which specific be- 
havior emerges. We have already evaluated one of the 
criteria for this term and have found it of little utility. 
Taking the other points under consideration we note that the 
observation of Minkowski (25) and others seem to indicate 
the existence of specific reactions before the appearance of any 
behavior corresponding to that described by Irwin. Peiper 
(29) has demonstrated the Moro reflex, as aroused by auditory 
stimuli, 1m utero. As the work of Carlson (4), Taylor (41) 
and others, as well as Irwin’s earlier (11) and later work (15) 
all indicate, the alleged ‘mass’ behavior accompanies activity 
in the digestive tract, and there is no evidence for extensive 
peristalsis prior to birth. This use of the term ‘mass’ be- 
havior has been criticized by Dennis (9) and by Pratt (35), 
(36) on the grounds just indicated. It seems evident that 
this activity is due to quite potent internal stimuli and that 
the activity released represents not just the contraction of 
trunk and larger limb muscles, but also the contraction of the 
smaller muscle groups of digits, face, etc. In short, we are 
dealing with the generalized phase of development, in which 
almost all action systems which have developed may be 
thrown into action by appropriate stimuli. To say that 
specific behavior comes out of a complex thus aroused seems 
unjustifiable. Specific part activities may emerge from a 
total pattern but to say this is that pattern is another matter. 
If an adult were to be repeatedly stimulated by an adequate 
pain stimulus he would develop similar ‘mass’ behavior, but 
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one could scarcely say that his subsequent movements ap- 
peared out of such ‘mass’ activity as the matrix. The point 
is that they have a history that antedates the so-called ‘mass’ 
behavior. 


REGIONAL OR AxIAL DEVELOPMENT 


Coghill and others have outlined a general sequence for 
the development of behavior along the various axes of the 
body. To sum this up, in general, the individuation that is 
involved proceeds in the cephalo-caudal and proximo-distal 
directions. 

Observations that were made upon human beings toward 
the end of the past century disclosed an order of development 
‘from fundamental to accessory.’ Moore (26), Buck (2) 
and Shepardson (39) are expositors of this point of view. Thus 
Buck says: 


The modifications of the ultimates, whether complex or compara- 
tively simple, with which the infant begins life, proceed in several 
directions: (1) the breaking up of old bilateral and simultaneous 
tendencies, characteristic of central movements; (2) the growth of 
independent movements of smaller parts that previously only moved 
in conjunction with larger wholes . . . (p. 45). 


In the present day Shirley (40), Irwin (12) and Marquis 
(21) have all contributed evidence to support the assumption 
of these trends of axial development in the human infant. 
Johnson (20), in reviewing the work of McGinnis (22), cau- 
tions against assuming that one form of development com- 
pletely precedes the other in time. Actually, all forms de- 
velop together—another instance of the appearance of in- 
dividuating elements within the total pattern. Recently, 
McGraw (23) has claimed that in the case of the grasping 
reflex the distal segments show prior anatomical and func- 
tional differentiation. Similarly, certain aspects of the 
plantar response, as reported by Bersot (1), run counter to the 
general order of proximo-distal development. 

In connection with the development of regional motility 
the term ‘mass’ behavior seems to be almost synonymous with 
‘massive’ in the latest use by Irwin (14). When so used the 
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term no longer applies to generalized behavior, for generalized 
behavior is not exclusively massive in character. 

An interesting problem is raised by the appearance of 
generalized forms of behavior produced by intense stimuli, 
and its appearance also in the cases of what have been termed 
‘emotional states.’ Thus Bersot (1) maintains that, although 
the reflexogenous zone of the plantar reflex becomes restricted 
with advance in age, intense stimuli applied outside the area 
will bring about the plantar response. Development, there- 
fore, does not entirely change the original diffuseness of con- 
nection between receptors and effectors. Similarly Pratt, 
Nelson, and Sun (38) have shown that during the first two 
days after birth a flash of light releases activity of the major 
segments of the body, but that thereafter such activity de- 
creases in this connection. Pratt (37) confirms this disap- 
pearance of the Moro reflex, and suggests that the ‘start’ or 
‘jerk’ of an adult in response to an intense visual stimulus is 
not a learned or conditioned response but a reversion to the 
earlier more generalized responses of the new-born child. 

Again, ‘emotion’ in older individuals is a generalized 
condition involving many activities of the organism. In fact, 
when an individual is confronted by a situation not to be met 
by a specific response, generalized behavior is likely to occur. 
This is quite clearly shown in many instances of fear, anger, 
shame, embarrassment, etc.? 


STATE OF THE ORGANISM 


In addition to the age factor, in determining the character 
of the response to stimulation, the state of the organism must 
be considered. It is futile to expect many specific responses 
if there already exists a state of general activity, as is found 
when the infant is nearing the nursing period, is regurgitating, 
is excreting, or is subjected to certain thermal or pain stim- 
ulating conditions. Certain specific responses are enhanced 
under these conditions, as for example the grasping reflex. 
In the case of general activity, which is probably associated 


2 The writer is indebted to Dr. E. C. Rowe for this particular interpretation of the 
‘emotional state.’ 
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with hunger contractions, the specific responses of head 
turning and mouth opening produced by contact stimulation 
become elicitable. When sucking is well under way, accord- 
ing to Jensen (19) the ‘mass’ activity disappears. Wolowik 
(48) finds the feeding response so dominant under these 
conditions that it is impossible to elicit crying and general 
reactions by electrical stimulation, except with a very much 
greater intensity than is sufficient when the child is not nurs- 
ing. Furthermore, Jensen (19) found that even when sucking 
had ceased but the nipple of the bottle was still retained, 
practically all forms of stimulation employed resulted in a 
renewal of sucking. In such cases the organism is set to act 
along these lines. 

But aside from a limited number of responses it has been 
generally found that specific responses are best elicited from a 
quiescent organism. Coghill’s statement that the total pat- 
tern must be inhibited if the specific response is to appear 
seems to represent the same condition. An illustration taken 
from the behavior of the human infant will show this quite 
clearly. Thus we note a generalized response in the case of 
plantar stimulation, with major activity or localization of 
activity in the member stimulated. One observes movements 
of thigh, leg, foot, toes, etc. To have individuation or rather 
isolation of toe movements one must, of course, eliminate all 
except toe movements. In other words the localized, indi- 
viduated response can frequently be seen in the total pattern. 
At an earlier stage of development the toes may remain im- 
mobile. 

Repetition of a given stimulus may lead to differences in 
the character of the response. Thus in plantar stimulation 
repetition of the stimulus may partly or completely eliminate 
the toe elements leaving the more invariable leg and foot 
movements. This represents a return to the more proximal 
segment, and from the general viewpoint is not as localized 
or limited a response as is extension or flexion of the big toe 
alone. When an auditory stimulus is repeated (36) the larger 
movements, as embodied in the Moro reflex, tend to disappear, 
leaving more localized responses such as palpebral reflexes or 
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movements of toes and fingers. When the Moro reflex is 
elicited by jarring, no such rapid decline is noted; in fact the 
refractory period is said to be shorter (32). In many in- 
stances, a single auditory stimulus may operate to inhibit 
activity that is already in existence. 

Sensory adaptation may introduce a change in the speci- 
ficity of behavior, as is evidenced by Peiper’s demonstration 
(31) of the Purkinje phenomenon in premature and full-term 
infants. 

Fatigue effects are not easily singled out in the new-born 
infant. In pre-school children, however, Johnson (20) re- 
ports that fatigue is manifested through increased and dis- 
organized activity with conspicuous irritability. 


LEARNING 


Coghill (7) has examined the stages in the establishment of 
a conditioned reflex and finds that such altered reflexes seem 
to exhibit the same evolution as do the unconditioned reflexes, 
namely, that in the initial stages when the conditioned re- 
sponse is beginning to appear, it is generalized on the effector 
and stimulus-receptor sides. Later the response becomes 
localized with respect to the effectors and limited to the precise 
conditioned stimulus. In dogs, Pavlov (28) has demonstrated 
a startling degree of specificity on the stimulus side. 

This is to view the matter, however, only as concerns the 
phases incident to the establishment of a conditioned response. 
From the standpoint of the organism, the net result may be to 
generalize behavior with reference to environmental stimuli. 
As Jacobi and Demuth (17) found, salivary secretion of the 
new-born infant is a specific response to the food stimulus. 
Salivary secretion in human beings thus resembles the initial 
stages of such secretion in dogs, as shown by Pavlov (28). In 
both animal types the upshot of conditioning is to make ade- 
quate a number of modalities of stimuli. This represents the 
generalization of a response that was originally specific with 
reference to certain limited types of stimuli. 

The question has sometimes been raised regarding the 
degree of specificity of a habit. Are the patterns and se- 
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quences of responses comprising a given habit the same for 
different individuals or for a single individual at different 
times? In general we have been inclined to grant equivalence 
of pattern upon the relative equivalence of work done—the 
end results of the habit. Motion picture studies of move- 
ments, as for example Gilbreth’s (10) study of brick-laying, 
show the fallacy of this view. 

The generalized movements of animals in the initial stages 
of trial and error behavior also have been interpreted by 
Coghill (7) as presenting the same sequence of change that is 
shown by reflexes resulting from growth processes. Other 
features of learning and the development of perception like- 
wise indicate that the larger pattern appears first, after which 
details appear or analysis takes place. This fact probably 
accounts for the superiority of whole over part learning, and 
also it may provide an organic basis for certain features of 
the Gestalt system. 

Lastly, the term ‘generalization’ as applying to verbal 
responses would appear to refer to a specific pattern response 
made to similar relationships found in situations that are 
otherwise different. 


Tue StrrucrurAL Bases oF GENERALIZED AND SPECIFIC 
BEHAVIOR 


In general, the degree of specificity of behavior follows or 
depends upon the extent to which structure is differentiated 
or specialized. ‘Thus we should expect to find the most 
generalized responses in relatively simple organisms such as 
the Ameba, and more specific responses in organisms with 
permanently differentiated receptors, connectors, and effectors. 

The manner in which specific behavior emerges from more 
generalized forms either in the phylogenetic or ontogenetic 
series has been accounted for in two ways: (1) the crucial 
determinants, according to Morgan (27) and others, of specific 
structure and hence specific behavior are for the most part 
specific hereditary characters; (2) within the limits of the 
particular protoplasmic pattern Child (§) maintains that 
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stimulation sets up temporary or permanent organismic 
patterns and these in turn determine the behavior to subse- 
quent stimulation. 

Leaving the means of differentiation as problems still 
largely unsolved, the fact remains that the reacting mecha- 
nisms of an organism manifest varying degrees of specificity 
both in the growing and mature stages, and that the organ- 
ismic behavior corresponds to the possibilities of the struc- 
tures it possesses. It therefore seems profitable to briefly 
examine the functions of receptors, connectors, and effectors. 


A. Receptors 

At birth the individual possesses sensitive cells which 
have undergone considerable differentiation—the irritable 
cells which we designate as receptors. This represents a 
specialization or specificity of function which may be made 
apparent through responses as indicators. The concomitant 
physico-chemical changes in the receptors cannot be con- 
sidered here. The significant fact is, that when given cells 
are subjected to certain environmental changes, activity 
follows as a consequence of propagated disturbance rather 
than of direct effect upon the tissues. But this represents 
only a simple degree of specificity—for all receptors may be 
stimulated by different modalities and through a wide range. 
Further specialization leads us to speak of the ‘adequate’ 
stimulus and of limens. 

It is well-known that many receptors may be stimulated 
by energy of other than the ‘adequate’ type. Differentiation 
rarely produces a rigid selectivity, ¢.g., visual receptors may 
be stimulated by pressure. ‘Paradoxical cold’ is another 
illustration of a response based upon the relative lack of 
specificity of receptors. Again, following a phylogenetically 
founded theory of color vision, we might consider the white- 
black series as representing the more generalized, and hues 
the more specific, differentiations accomplished through the 
visual receptors. This view would command the evidence 


that can be offered in support of such a theory. 
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B. Conductors 


In the phyletic series, generalized behavior appears as the 
correlate of relatively undifferentiated structure. Consider- 
ing neural structures alone, the relatively generalizing features 
of primitive nervous systems are apparent, although the 
differentiation of any specific conductile elements involves a 
step in the direction of specific function. On the first point, 
obviously a nerve-net type of nervous system must give, in 
general, a diffused reactivity of the organism. Localization 
in this instance is provided by the steepness of decrement in 
conduction, a condition analogous to that of organisms with 
still less differentiation of structure. The degree of involve- 
ment of the organism is hence narrowly linked to the intensity 
of the stimulus. 

Increasing specificity appears in a synaptic type of system 
where conduction, at least in the case of single peripheral 
conduction units, is of an all-or-none character. Here, the 
trigger-like role of the stimulus is to be noted. Research in 
the field of nerve-muscle physiology during the past quarter 
century has developed a principle of quantal conduction or 
contraction termed the all-or-none law, a principle which de- 
notes a certain amount of specificity of function in the con- 
ductile and contractile units, the neuron and the muscle fiber. 
On the excitatory side this specificity consists in a fixed ratio 
(chronaxie), under a given physiological condition, of intensity 
and time for each excitable element. When an excitation 
attains a certain value the neuron conducts an impulse and 
the muscle fiber contracts, there being no relation between 
the magnitude of the stimulus and the magnitude of the 
reaction—once the limen is attained. These nerve-muscle 
elements therefore show the following specificity: chronaxie, 
size, rate of propagated disturbance, etc. The varying ac- 
tivity of a muscle or a nerve must be ascribable to the varying 
participation of constituent elements which in themselves are 
specific within the limits just stated. The analysis of the 
total activity of a muscle or a nerve into elementary activities 
has been achieved experimentally only in recent years. It 
is at present impossible to analyze the activities of intact 





280 KARL C. PRATT 


higher organisms in such a manner, particularly because of the 
difficulties that attend analysis of cerebral activities. 

In the initial stages of ontogenetic development the synap- 
tic nervous system behaves like a primitive nervous system, 
1.¢., there is an evident diffuseness of conduction which tends 
to produce generalized responses. Under pathological condi- 
tions or with intense stimuli and the like there is a reversion 
to the more generalized types. In consequence of their 
studies upon the infant chimpanzee, the Jacobsens and 
Yoshioka (18) advance an interesting comparison between 
the usual effects of strychnine and the influence of a given 
contact stimulation. Bersot’s (1) observations upon the 
reflexogenous zone of the plantar response demonstrate the 
same characteristics of the nervous system. 

Further, the endocrine glands act as auxiliaries to the 
nervous system in the production of both generalized and 


specific effects. 


C. Effectors 


The behavior of an organism, aside from the unitary 


specificity of the effectors, is determined primarily by the 
nature of the innervation, and hence the broad characteristics 
of responses, whether specific or generalized, must be deter- 
mined by the factors already considered. 


AcqurrREpD Bases or GENERALIZED AND SPECIFIC BEHAVIOR 


Basically all behavior depends upon characteristics of 
structure, gross or minute, whether coming into play during 
the growth of an organism or imposed by some particular 
environmental influence. Thus Child (§) has shown that 
stimulation may determine differentiation of organismic 
pattern, and this in turn may determine specific behavior. 
The course of the change in the character of learned behavior, 
as shown by Coghill * follows that of the unconditioned re- 
sponses and it is, therefore, probable that the structural 
determinants show the same type of change. 

To account for observed differences in behavior, resulting 
either from hereditary factors or brought about by the 


3G. E. Coghill, Psycuor. Rev., 1930, 37,. 264-266. See section on Learning. 
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environment through learning, Meyer (24) and Weiss (44) 
have postulated the interconnection of all receptors with all 
effectors through varying degrees of conductile resistances. 
These differential resistances arise from the action of hered- 
itary factors and from environmental modifications. Our 
present concern is not with the actual mechanisms of such 
alleged ‘resistance,’ but with the idea of widespread connec- 
tion making possible almost any type of behavior. 


SUMMARY 


1. The terms ‘generalization’ and ‘specificity’ have a 
relative rather than an absolute significance. Whether a given 
response shall be termed specific or generalized depends upon 
the point of reference. If it is in the cross-sectional plane the 
designation is determined by comparison with other responses 
appearing at the given age level. If it is in the longitudinal 
plane characterization depends upon previous or subsequent 
stages of the response in question. 

2. Specificity entails a relative limitation of the responses 
of an organism. This limitation has three aspects: (a) The 
restriction of the types of energy serving as stimuli and of the 
range within a given type; that is to say: Will the application 
of different types of stimuli or of a wide range within a given 
type to a particular receptor or receptor surface result in the 
same motor response? (b) The specificity of the receptor or 
receptor area: Will the same response be elicited by stimulation 
of different receptors? It is to be noted that the distinction 
depends upon end results rather than upon the processes 
within the receptor itself. The structural connections be- 
tween receptor and effector are considered, rather than the 
functional aspects of the receptor. (c) The multiplicity of 
effector segments involved: Will stimulation of a given receptor 
be followed by but one type of response? 

3. In general, the trend of development is from generalized 
to specific forms of behavior. The same phenomena are 
observed during learning, but the result of a great deal of 
learning is to generalize responses to types of stimuli which 
were originally inadequate. 
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4. The term ‘generalized’ is particularly applicable to the 
condition characterized by the differentiation of part activities 
within what Coghill terms the ‘total pattern.” The varia- 
bility of such participation in the new-born child has, in large 
part, been responsible for the notion that neonate responses 
lack integration. 

5. The term ‘mass behavior’ is of little descriptive value 
because of its misleading character. With the tendency to 
substitute the word ‘massive,’ the inappropriateness of the 
term as applied to generalized states is apparent, for in these, 
smaller as well as larger muscle groups are in action. The 
behavior is not the behavior of an undifferentiated ‘mass.’ 
‘Massive,’ as applying to grosser movements, is more a propos 
in the description of some of the early fetal movements. 


CoNCLUSIONS 


To obtain an adequate picture of the developing human 
organism one should ascertain the frequency of response se- 
cured by stimulating particular receptors with specific stimuli 


under a variety of physiological conditions and in different 
age periods. It is also essential to note the relative frequency 
of participation of various effector segments and of the various 
receptor-effector combinations in which the effector is constant 
but in which there may be more than one receptor. A series 
of such inventories will enable one to follow the development 
of the organism and to know the fundamenta! characteristics 
of early behavior. There is now a sufficiently large fund of 
experimental evidence to make possible such an inventory of 
neonate behavior and at the same time comparisons should 
be made with what is known regarding the fetal antecedents. 
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A MECHANISTIC VIEW OF THE PROBLEM OF 
MENTAL DISORDER! 


BY MILTON HARRINGTON 
Napanoch, N. Y. 


INTRODUCTION 


In the building of any science two things are necessary. 
On the one hand there is the process of observation and 
experimentation, the gathering of factual material; and, on 
the other, there is the synthesis of this material, the construc- 
tion of a theory by means of which the facts collected are 
brought together into a congruous whole. In the develop- 
ment of the relatively new field of abnormal psychology nearly 
all our energy thus far has gone into the first of these two 
processes. A vast amount of work has been done in the col- 
lection of data of many different kinds, all of it related to the 
far reaching problem of mental disorder, but comparatively 
little has been done in the way of organizing this material. 
Every psychologist, psychiatrist, neurologist and _ social 
worker has been so busy digging in his own particular little 
hole in the ground that no one has had time to study the 
significance of his findings in relation to what other investi- 
gators have turned up who have been digging in other holes 
around about him. The great need in psychopathology today 
is for a theory of mental disorder which will bring our unre- 
lated facts together so as to give them order and meaning, and 
point the way to sound principles of prevention and treatment. 

But along what lines are we to proceed in our efforts to 
develop such a theory. As I see it, we have before us today 
two basically different lines of approach to the problem of 
mental disorder between which we must choose. One of 
these we may call motivistic psychology and the other 
mechanistic psychology. Motivistic psychology may also 

1 Read at the twenty-third annual meeting of the American Psychopathological 


Association, Washington, D. C., May 11, 1933. 
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be called purposivistic or hormic. Most psychiatrist’s at the 
present time are approaching their problem from what is 
essentially a motivistic point of view. The psychoanalysis 
of Freud is motivistic. So also are the closely related but 
warring schools of Adler and Jung. I believe that the psy- 
chopathology of the future must be mechanistic, not motivis- 
tic. In this paper I shall not however offer any arguments in 
support of this opinion. I shall be content merely to point 
out certain fundamental differences between these two points 
of view, leaving it to each one to draw his own conclusions as 
to their relative merits. We shall begin by considering the 
motivistic or psychoanalytic approach. 


The Motivistic Approach 


According to the thinking of the ordinary man, every 
action is due to a motive, a desire to do or obtain something, 
and the business of explaining behavior is a matter of finding 
the wish which has caused it, or, what comes to the same thing, 
the goal or purpose toward the attainment of which the be- 


havior is directed. Thus one explains a murder by saying 
that it is due to a desire for revenge, or that its object is 
revenge. One explains man’s running away from danger by 
saying that it is due to a desire to save his skin. 

Before the days of psychoanalysis, this kind of psycho- 
logizing, whatever value it might have as a means of explaining 
our so-called normal behavior, seemed of little use in explain- 
ing those forms of thought, feeling and action which are looked 
upon as abnormal. How, for example, could one explain the 
fear of open spaces as the outcome of a wish? Or what desire 
could possibly lie back of a man’s belief that he was being 
pursued by enemies who were trying to kill him? What 
Freud did was to develop a theory and method of procedure 
which made it possible to use this kind of explanation in the 
field of the abnormal. This he did by making use of the 
concept of an unconscious. According to psychoanalytic 
theory, psychopathic phenomena are manifestations of im- 
pulses or desires, which, being kept bottled up in the uncon- 
scious, tend to manifest themselves in disguised or distorted 
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forms, and the technique of psychoanalysis is a method of 
procedure by means of which—at least so it is claimed—these 
unconscious desires may be brought to light. 

** Let us agree once more,” says Professor Freud, “‘on what 
we understand by the ‘meaning’ of a psychic process. A 
psychic process is nothing more than the purpose which it 
serves and the position which it holds in a psychic sequence. 
We can substitute the word ‘purpose’ or ‘intention’ for 
meaning in most of our investigations.” Explaining abnormal 
behavior is, for the psychoanalyst, a matter of attributing to 
the patient a purpose or intention; which is practically the 
same thing as saying that it is a matter of finding a motive or 
desire. 

But what are these unconscious motives or desires which 
the psychoanalyst regards as the causes of our mental ills, 
and whence do they come? Answers to this question will 
vary according to the particular school of psychoanalytic 
thought to which one happens to belong. According to the 
beliefs of the orthodox and near-orthodox Freudians, the 
disturbing motives or desires are in the main pervert sexual 
desires which are repressed because they are in conflict with 
the ego-ideal. These desires are supposed to date back to 
very early childhood. They are due to defects in the develop- 
ment of the ‘infantile sexuality.’ 

Now it may be asked, if our mental ills are due, as the 
psychoanalyst claims, to unconscious sexual desires which 
date back to early infancy, how are we to explain the fact 
that these disorders arise as immediate consequences of 
painful or difficult situations? How, for example, are we to 
explain the development of a state of mental depression 
following upon business reverses, or the development of an 
anxiety neurosis in a soldier obliged to live under shell fire? 
The answer of the psychoanalyst is that these outward occur- 
rences are nothing more than precipitating causes and they 
upset the patient merely because he is already suffering from 
a latent mental disorder due to unconscious pervert sexual 
desires which have produced in him a state of unstable 
equilibrium. The situation is more or less analogous to that 
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in which the wind blows down a tree that is rotten at the core. 
Superficially it might look as if the downfall of this tree were 
caused by the wind. Such however is not really the case. 
The real cause is the invisible disease process which has eaten 
away the heart of the tree. Similarly, according to psycho- 
analytic theory, the real causes of mental and nervous disease 
are not the simple and obvious stresses and strains to which 
the patient is exposed, but the invisible purposes or motives 
which are working in his unconscious. 

But what of bodily ailments and injuries; surely the psy- 
choanalyst recognizes these as factors of basic importance in 
the production of mental disorder? The psychoanalyst ad- 
mits that bodily ailments cause disorders of thought, feeling 
and action, but he does not feel under any necessity of explain- 
ing them, because according to the psychoanalytic way of 
looking at things there is a ‘mind’ and there is also a body; 
there are ‘psychic’ factors and there are also ‘somatic’ fac- 
tors; and between the two there is a great gulf fixed. Psy- 
choanalysis deals only with the ‘psychic’ factors. ‘The 
‘somatic’ factors are left to the physician of the body as being 
of an entirely different order. 

In building this kind of psychopathology, the psycho- 
analyst, although he may fail to realize it, is making use of 
what are essentially animistic concepts. In earlier times, 
man believed himself to be formed by the bringing together of 
two entirely separate and different entities, a body, made from 
the dust of the fields, and a spirit or psyche which was the 
tenant of his body and moved it in accordance with its (the 
spirit’s) desires. Psychology, according to this doctrine, was 
the science of the soul and was something entirely separate 
and distinct from the sciences of anatomy and physiology, 
which had to do with the material body in which the spirit 
was encased. A difficulty which this animistic theory pre- 
sented, however, was the necessity of explaining what may 
be called the phenomenon of conflict. Man observed that 
he frequently experienced impulses or desires to follow diamet- 
rically opposite courses of action at one and the same time. 
As St. Paul expresses it, “When I would do good, evil is 
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present with me.” This phenomenon of conflict, man sought 
to explain by postulating the existence within himself, not of 
one only, but of several psychic entities, one pulling him in 
this direction, another pulling him in that. This kind of 
psychology, which pictures the mind as a sort of dwelling 
place of personified forces which struggle together for the 
mastery, is still the psychology of the great bulk of mankind. 
It is also the psychology of the psychoanalyst, only the 
psychoanalytic hierarchy is somewhat different from that of 
the ordinary man. Instead of talking about the ‘voice of 
conscience,’ and the ‘carnal,’ and ‘spiritual’ forces of his 
nature, the analyst talks about ‘instinctual drives,’ the 
‘libido,’ the ‘ego,’ the ‘super ego,’ and the ‘id,’ and he ex- 
plains the symptoms of nervous and mental disease as ex- 
pression of the demands of these various separate and warring 
forces within him. 

Now what are the conclusions as to treatment which 
logically follow from a theory such as this? If mental dis- 
order is due to motives or desires which are productive of 
harm because they are unconscious, then the thing to do in 
order to cure any case of mental disorder is to get rid of the 
wish which is responsible for the patient’s condition or at any 
rate bring this wish into consciousness where it will no longer 
give rise to the symptoms of nervous or mental disease which 
result from its repression. And this of course is what the 
psychoanalyst claims to be able to do by the use of his psy- 
choanalytic technique. Psychoanalysis is a sort of mental 
surgery by means of which the psychoanalyst releases from 
the unconscious mind the deeply buried motives to which, 
according to his theory, our mental disturbances are due, 
permitting them to find their way into consciousness where 
they can be productive of no further harm. 

But what of mental hygiene? Is there anything we can 
do to prevent the development of these disorders? Bodily 
disease, we regard as due in the main to unwholesome living 
conditions and unwholesome habits of life. Physical hygiene, 
the preservation of bodily health, we look upon as simply a 
matter of correcting these unwholesome living conditions and 

19 
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unwholesome habits. We see it as a matter of finding or 
creating for ourselves a healthy environment and regulating 
our lives according to the laws of health within that environ- 
ment. ‘To the man of ordinary common sense it might seem 
that mental health or well-being was to be preserved in the 
same way, that it was a matter of finding a wholesome 
mental environment and regulating one’s life within that 
environment according to the laws of mental health. And, 
as a matter of fact, all our efforts toward the development of 
a mental hygiene have thus far been directed along these 
lines. We advise people to avoid conditions of life in which 
they are subjected to undue mental or nervous strain or 
which, for any other reason, are likely to prove harmful. 
We advise them to avoid habits of worry and other unwhole- 
some tendencies and to develop habits of industry, cheerful- 
ness and courage, to face the facts of life honestly and squarely, 
to cultivate a sense of humor and to get sufficient rest and 
recreation. 

Now, looking at the matter from the standpoint of psy- 
choanalytic theory, what does advice of this sort really 
amount to? Can we hope to prevent the development of 
mental disorders in this way? It seems to me that if we ac- 
cept the basic tenets of psychoanalysis, and if we are honest 
and logical in our thinking, our answer must be, most em- 
phatically, no! Mental ailments, like all other ailments, can 
be prevented only by avoiding the causes to which they are 
due; and as we have seen, the causes of our mental ailments, 
according to psychoanalysis, are not to be found in the stresses 
and strains of everyday life, nor in the various bad mental 
habits or acts of omission or commission on which, in our 
present day so-called mental hygiene, we are accustomed to 
dwell. Such things may perhaps serve to aggravate a mental 
ailment which is already present or cause a latent mental 
disease to become active, but the real cause of the psycho- 
pathic condition in every case lies much deeper, the real cause 
is to be found in unconscious pervert sexual desires, and the 
only way to prevent the development of mental abnormalities 
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is to prevent the development of these sexual desires or im- 
pulses to which they are due. 

Mental hygiene as we understand it, that is to say the 
science and art of right living, can for the true psychoanalyst 
have very little significance because, according to his theory, 
mental disorder is not due to unwholesome living conditions 
or unwholesome habits of thought and action which it is 
possible for us to correct, but to the presence of unconscious 
sexual desires which date back to early infancy. The only 
way to prevent the development of mental abnormalities, 
from his point of view, would therefore be to go back to early 
infancy and prevent the development of these pervert motives 
or desires. But how is this to be done? That is a question 
to which the psychoanalyst has no answer. More than that, 
it is a question regarding which he does not appear to have 
been very much concerned. He has apparently been too 
busily engaged in the therapeutic art of digging up these 
unconscious motives to concern himself greatly about the 
question of how their development is to be prevented. The 
nearest he comes to mental hygiene is when he urges people 


to come to him early and have their unconscious minds 
evacuated before their repressed sexual desires have had a 
chance to do them any serious harm. 


Tue MeEcHANIsTIC APPROACH 


So much for the motivistic or psychoanalytic way of ex- 
plaining abnormal behavior. Let us now consider the 
mechanistic point of view. 

Instead of making use of animistic concepts which have 
been handed down to us from a pre-scientific age, we may 
think of behavior as due to the action of a highly complicated 
piece of mechanism composed of sense organs, nervous system, 
muscles and glands; and our abnormal thoughts, feelings, 
and actions we may attribute to the limitations and defects 
of this piece of mechanism by reason of which it not infre- 
quently fails to respond in an adequate way to the demands 
made upon it. People are surprised and puzzled on en- 
countering abnormalities of behavior and wonder why they 
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occur, but it seldom occurs to anyone to wonder why a man’s 
behavior is as a rule so well fitted to his needs. When we 
think of our behavior as being produced by the action of an 
anatomical mechanism, we find nothing surprising in the 
fact that we sometimes get forms of behavior which are 
unsatisfactory or abnormal. On the contrary, the thing that 
surprises us is that these abnormal reactions are not more 
frequent. 

If we adopt this mechanistic viewpoint, how are we to pro- 
ceed in our attempt to explain the phenomena of abnormal 
behavior? 

In the field of medicine, we find it necessary to have: first, 
a knowledge of the plan of structure and principles of action 
of the mechanism with which we have to deal; second, a 
knowledge of how and why this mechanism gets out of order 
or functions in an unsatisfactory way; and third, a knowledge 
of what is to be done to keep it in good condition or set it 
right if it goes wrong. Looking at the matter from a mecha- 
nistic point of view, the same holds true in the field of psy- 
chology. In order to deal intelligently with the problems of 
mental disorder we must have a psychology consisting of 
three parts; Part One will have to do with the nature of the 
mechanism of behavior and the principles on which it works. 
This we may call Psychophysiology. Part Two will have to 
do with the unsatisfactory forms of behavior to which this 
mechanism gives rise. This is Psychopathology. Part Three 
will deal with the question of how these unsatisfactory forms 
of behavior are to be dealt with. This we may call Mental 
Hygiene. 

A good many of those who are today working along psy- 
choanalytic lines will no doubt be willing to admit the funda- 
mental soundness of this method of approach. They are 
mechanists at heart; and if they are not mechanists in practice, 
it is because the mechanistic approach seems to them te 
present insuperable difficulties. They feel that we do not 
know, and possibly never will know, enough about the physi- 
ology of the nervous system to explain our mental disorders 
mechanistically. So they turn to psychoanalysis with its 
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purposivism and its essentially animistic concepts as affording 
the only kind of psychopathology which is today possible. 

But is the building of a mechanistic psychopathology at 
the present time as hopelessly impossible an undertaking as 
it is commonly assumed to be? Is it really necessary for us 
to wait until the anatomists and physiologists have actually 
laid bare the whole plan of structure of the mechanism of 
behavior and actually demonstrated the nature of the proc- 
esses that go on in it in giving rise to thought, feeling and 
action, before we can begin to explain the phenomena of 
abnormal psychology along mechanistic lines? If the chemist 
had felt it to be necessary to postpone explaining chemical 
reactions until someone was able to show the actual structure 
of matter and what actually takes place in the course of a 
chemical reaction, the science of chemistry would be still 
unborn. No one has as yet been able to show that there 
actually is such a thing as a molecule or an atom, yet Dalton’s 
conception of the atom and the molecule afforded the founda- 
tion upon which a real science of chemistry was built. What 
the chemist did was simply to collect the available facts 
bearing upon his particular problem and then build a purely 
schematic conception of the structure of matter and of the 
processes going on in it which would fit these facts with which 
it was his business to deal. This pragmatic method, it seems 
to me, is one which the psychologist may also use. We hear 
much about the search for truth, but what is truth? In 
science it is that conception or belief which is in harmony with 
the facts of experience, and what is true today is not true 
tomorrow for, as our circle of experience widens, our con- 
ceptions must be constantly undergoing modification so that 
they may remain in agreement with our ever widening range 
of facts. 

The ambition to know things as they really are is a naive 
ambition belonging to the childhood of the race when man 
had as yet no appreciation of his mental limitations nor of the 
magnitude of the problems which confronted him. All that 
we now seek to do is to formulate conceptions which in some 
measure will enable us to say what results may be expected to 
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follow from given causes or what causes may be assumed to lie 
back of given results. The aims of science are in the long 
run utilitarian. The search for knowledge is one phase of the 
struggle for existence. We seek knowledge in order that we 
may bring about those conditions that seem to us desirable 
and escape those we wish to avoid. To bring about the 
conditions we desire, we must know the causes which will give 
rise to them. The aim of scientific inquiry is to give us this 
knowledge. But it is not necessary that we should know the 
‘real’ causes of things—assuming that there are ‘real’ causes. 
All we require is a conception of the underlying structures and 
forces at work in the world about us and in ourselves which, 
if they were present, would cause things to happen as they 
actually do happen, and from which therefore, in any given 
case, we can tell what must be done to bring about the result 
we desire. 

The true aim of scientific inquiry is not to give us truth for 
truth’s sake. ‘To suppose that such is the case is to confuse 
the means with the end. The aim and purpose of scientific 
inquiry is to afford a guide to conduct, to show us what we 
must do in order to bring about the results we desire. This 
it does by enabling us to make predictions—by enabling us 
to say what is likely to happen as a result of any given course 
of action in any given case. For example, a man wishes to 
drive an automobile which is standing in a garage. There 
are a number of rods, buttons and levers which may be 
manipulated in a variety of different ways. If these are 
manipulated in one way, one thing will happen; if in a different 
way, something else. The man with a knowledge of the 
motor car, by reason of his knowledge, is able to predict what 
will happen in any given case. Therefore he knows what to do 
in order to obtain from this piece of mechanism the results 
which he desires. He is able to drive the car, to make it 
move forward or backward, fast or slow, in accordance with 
his wishes, while the man without such knowledge is not. 
Similarly in dealing with the human mechanism. A man 
wishes to have his son grow up into a useful member of society. - 
One course of training will bring about this result, another 
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will bring about a very different one. He wishes to be able, 
here also, to make as accurate predictions as possible, to tell 
what course of action will lead to the result he desires. It is 
the function of a science of psychology to enable him to do 
this. And similarly in every other field of human knowledge. 
The aim of science is prevision, to enable us to say what will 
happen under this set of circumstances or under that, so 
that we may shape our actions in such a way as to avoid the 
things we wish to avoid and obtain the things we wish to 
obtain. 

In constructing a scientific theory, we are building some- 
thing which is to serve a utilitarian purpose, and when we 
come to realize this we shall cease to ask ourselves the un- 
profitable question of whether or not it is true, we shall ask 
ourselves instead whether it possesses the requirements neces- 
sary for the purpose it is meant to serve. What are these 
requirements? 

First: Since the purpose of a theory is to enable us to draw 
correct inferences as to the results which will follow from a 
given set of causes or as to the causes which lie back of a given 
result, it is absolutely essential that it should have clarity 
and precision. It should be clean cut and free from all 
ambiguity. Ifa theory is vague and indefinite, the inferences 
it enables us to draw will be vague and indefinite also. It 
will therefore fail to serve the purpose for which it is intended. 
Profoundly nebulous theories may be useful as a means of 
impressing the uncritical with the wisdom of those who pro- 
pound them, but as scientific instruments they are worse 
than useless. 

Second: It should be the simplest available explanation of 
the facts. It should contain no unessential detail, for every 
such detail makes it more cumbersome and difficult to use 
and increases the likelihood of confusion and error. 

Third: It should be in harmony with the facts it is in- 
tended to explain. 

Fourth: It should be as comprehensive as possible. Man 
never has succeeded, and never will succeed, in constructing 
a theory that will cover all the facts. We cannot hope to 
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explain everything. One theory will explain more than 
another, however, and, other things being equal, the prefer- 
ence should always be given to that theory which will bring 
into relation with each other the widest possible range of facts. 

What we must do then in building our mechanistic psy- 
chology is to take the facts of anatomy and physiology as they 
are at present known to us, the facts of normal and of ab- 
normal psychology and any other facts which seem to be 
related to our subject, and to construct a picture of the mecha- 
nism of behavior which will fit these facts, a picture which will 
be a diagram rather than a photograph of the thing it is 
intended to represent. Our procedure will of necessity be to 
start with only a few outstanding facts and build our diagram 
to explain these facts and these alone. With this for a 
beginning, we shall go on adding to our store of facts and 
adding to our diagram or changing it as may be necessary to 
keep it in agreement with this constantly increasing store of 
facts. Our aim must be to formulate a diagrammatic con- 
ception of the mechanism of behavior that will not only take 
care of the fundamental facts of normal psychology, but 
explain how and why mental disorders occur and also point 
the way to successful measures of prevention and treatment. 

For a number of years I have been studying the problem 
of mental disorder along the lines here indicated and as a 
result have developed a theory of abnormal behavior which, 
to me at least, seems more satisfactory than any which the 
motivistic approach has given us. I shall not attempt to 
expound this theory here but will content myself with setting 
forth in brief outline the nature of the conclusions in regard 
to etiology and treatment to which it leads. 

Looking at the matter from the physiclogical or mechanis- 
tic point of view, behavior is seen as a never-ending series of 
reactions on the part of the organism to the situations of life, 
and these reactions occur as results of the stimuli which the 
situations afford. Apply one stimulus and you get one form 
of behavior; apply a different stimulus and you get behavior 
of a different form. ‘This is just as true of those forms of 
behavior which do not meet the needs of the situations in 
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which they occur and which we call psychopathic, as it is of 
those which we call normal. So we may conclude that the 
cause of every abnormal thought, feeling, or action is a 
stimulus of some sort, for if the organism had not been sub- 
jected to this particular stimulus it would not have reacted in 
this particular way. 

But although whenever we get an unsatisfactory form of 
behavior there is a stimulus which has called it forth, we find 
that the same stimulus which calls forth an unsatisfactory 
reaction from one individual, from another calls forth a 
satisfactory one. How is this to be explained? It is due to 
differences in the nature of the organism which reacts. When, 
therefore, we get an unsatisfactory or abnormal reaction, we 
may attribute it to either one or both of two things: (1) the 
stimulus which calls forth the reaction, or (2) the nature of 
the organism, the existence of some limitation or defect by 
reason of which it responds to this particular stimulus in this 
particular way. 

If we attribute the unsatisfactory reaction to a defect in 
the organism, the next thing to consider is the question of the 
cause to which such defect may be due. Now there are three 
factors which play a part in determining the nature of the 
organism. The first is heredity. The second is education, by 
which is here meant the sum total of the impressions stamped 
upon the brain as a result of the experiences to which, in the 
course of his life-time, the individual has been subjected. The 
third is injury or disease, the changes produced in the organism 
as a result of old age, wear and tear, or chemical changes of 
one kind or another. The human brain we may think of as 
more or less like a metal plate with a pattern or design of 
some sort engraved upon it. In this pattern there are a few 
comparatively simple lines that may be attributed to the 
hand of heredity; to these have been added other lines cut by 
the chisel of experience; and added to these lines there are 
dents and scratches and eroded areas which are the result of 
injury or disease. 

Altogether, therefore, there are four factors which enter 
into the production of abnormal behavior. On the one hand 
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there are the trying or difficult situations to which the organ- 
ism reacts in an unsatisfactory way. On the other, there are 
the three factors which are responsible for the limitations and 
defects of the mental machinery; namely, heredity, education, 
and somatic injury or disease. A great many people, includ- 
ing the psychoanalysts, are accustomed to talk about the 
‘psychic’ and the ‘somatic’ factors in mental disease as if 
they were separate and different things. When we look at the 
problem of etiology from our mechanistic viewpoint, we see 
that this distinction entirely disappears. The so-called 
psychic factors in mental disease are simply the stimuli which 
act through our sense organs on the nervous system to give 
rise to behavior, and the changes in structure, the memory 
impressions and habit paths laid down in the brain tissue as a 
result of these stimuli; while the so-called somatic factors are 
the changes in structure produced as a result of injury or 
disease. 

Now since mental ills are due to bad heredity, faulty educa- 
tion, somatic disease, and difficult or trying situations, the 
preservation of mental health is a matter of dealing with 
these four factors. It is a matter (1) of breeding a race of 
potentially healthy and efficient people, (2) of giving these 
people the kind of education or training which will make the 
most of their potentialities, (3) of preserving their bodily 
health, and (4) of giving them the kind of environment which 
is best suited to their requirements. That of course is looking 
at the matter from a broad sociological point of view. Look- 
ing at it subjectively, that is to say from the standpoint of the 
individual whose concern is the preservation of his own health, 
the factor of heredity may be ignored as one over which he 
has no control. We cannot change our own parentage. The 
question of our inborn capacities and defects was settled for us 
before we came on the scene. Individually we can do a great 
deal for ourselves however in the way of self-education, the 
development of good habits and the correction of bad ones; 
we can do much for the preservation and improvement of our 
bodily health; and we can seek out or build up for ourselves 
that particular kind of environment in which we can function 
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to the best advantage. We can, in short, do much for the 
preservation of our mental health by making our environment 
a healthy one and by living according to the laws of health 
within that environment. The treatment of any mental dis- 
order is of course simply the belated application of these same 
principles, which if applied earlier would have prevented its 
development. It consists of (1) medical care; (2) re-educa- 
tion; and (3) control of the environment, with a view to proper 
regulation of the stimuli to which the patient is subjected. 


CONCLUSION 


Here then we have two fundamentally different theories 
and methods of approach to the problem of mental disorder. 
One is animistic in its basic concepts: the other is physio- 
logical. One explains mental abnormalities by attributing 
them to motives or desires: the other explains them as due 
to limitations and defects of the anatomical mechanism by 
which all behavior, both normal and abnormal, is produced. 
One leads to the conclusion that mental health is to be 
achieved by probing in the unconscious for those hidden 
motives or desires to which, according to psychoanalytic 
theory, our mental ills are to be attributed: the other leads 
to the conclusion that mental health is to be achieved by 
making the environment a healthy one and by living according 


to the laws of health within that environment.’ 
* For a detailed criticism of the psychoanalytic approach and the outline of a 


theory of mental disorder built on the lines here indicated, see Harrington, Wish- 
Hunting in the Unconscious, New York: MacMillan, 1934. 


(MS. received October 31, 1933] 
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IMPLICATIONS OF THE FLIGHT OF COLORS! 


BY H. BARRY, JR., AND W. A. BOUSFIELD 
Tufts College 


The flight of colors following stimulation of the retina by 
intense white light has been variously‘reported since the time 
of Aristotle. Many investigators (1), including Goethe, 
Fechner, Helmholtz, and Titchener, have asserted that the 
colors follow each other in a regular sequence. There is, 
however, little apparent agreement between different ob- 
servers regarding the colors which are seen or their order of 
appearance. Although the most obvious aspect of these 
reports is the disparity between them, we venture to assert 
that they may all be subsumed under three basic principles. 
These principles which were established by an experimental 
study in which 24 undergraduate students served as subjects 
are equally applicable to the varied findings reported in the 
literature. 

I. There is a typical flight of colors. Following a stimulus 
of high intensity and long duration, the sequence proceeds 
through green,? yellow, orange, red, and purple, to blue, green, 
and black. This basic sequence appeared in the reports of 22 
of our 24 subjects, and is substantially similar to the sequences 
reported by Shuey, Ford, Seguin, Scoresby, and several other 
recent observers (1). The order of colors is also consistent 
with the reports of 10 out of 15 observers prior to the nine- 
teenth century (2), as recorded by Berry. The reason that 
this sequence has not been generally recognized is because of 
the remaining two principles. 


1 This paper was read at the roth International Congress of Psychology, Copen- 
hagen, 1932. 

The writers wish to acknowledge the assistance of E. A. McCarthy and M. EF. 
Zervas who conducted some of the preliminary experimentation leading to this report. 

2 A few observers reported white or some other color preceding green. Several 
others reported an interval after the cessation of the stimulus before any colors ap- 
peared. Complicating factors appear to be more frequent at the beginning of the 


series. 
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II. The typical flight of colors may be modified. (A). 
One or more colors in the above series may be omitted in any 
particular observation. ‘Thus Aristotle’s sequence of ‘Bright 
—crimson—purple—black’ might be a condensed version of 
the typical series. One of Seguin’s sequences is less abbre- 
viated, namely y—o—r—v—b—g. Moreover, as Shuey (7) 
implies, if the intensity of the stimulus is diminished, the colors 
normally found at the beginning of the series may never ap- 
pear. Thus the colors which follow a stimulus of low intensity 
or short duration will tend to be purple, blue, green, and black. 
(B). One or more colors may appear either slightly ahead or 
slightly after their expected position in the typical series. 
For instance, Porta, one of the earlier investigators, who 
looked at the sun for a stimulus obtained y—r-—g—d.*_ Be- 
sides omissions, he also recorded a minor inversion of the blue 
and green. Similar minor inversions reported by the 24 sub- 
jects of the present investigation were as follows : y—o—p—1r— 
b—bk; y—o—p—b—p—g—b. If these are plotted, they will 
be seen to follow the same general slope as the typical series, 
with only minor variations in either direction. Applying 
these principles to the various flights of colors in the literature, 
we discover that the colors reported by a majority of the 
observers may, with few exceptions, be described in terms of 
the typical sequence and the two modifications described 
above. 

III. Subjective interpolations may occur. With a few 
observers regularly, and with others occasionally, one or more 
colors which seem entirely misplaced may be inserted at some 
point in the series. An illustration from one of our own sub- 
jects is: y—b—y—r—p—b—bk. The first blue might be a 
subjective interpolation, since another sequence from the same 
subject, yg—y—r—p—b—p—bk, is typical except for one 
minor inversion and two omissions. Only two of our twenty- 
four subjects gave results which were consistently atypical; 
the introspections in both cases strongly suggested subjective 
factors. For the large majority of our subjects, over 80 per 

3 The inversion of blue and green at the end of the series is a relatively frequent 


modification. 
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cent of the items reported were consistent with the typical 
series and its first two modifications. The proportion of 
atypical items reported in the literature is somewhat larger. 
However, most of the observers were sophisticated, and though 
practise may help in obtaining uniform results, too great 
familiarity with color theory might predispose toward sub- 
jective interpolation if subjective interpolation be possible. 
Scott (6) and Washburn (9) have shown, and the present 
study confirms the fact that a subjective element may alter 
the usual flight of colors more or less profoundly. Additional 
evidence of this is furnished by those atypical series recorded 
prior to the nineteenth century. All five of these seem to 
follow the arrangement of colors in the spectrum; three 
approximately, two precisely; none of these atypical series 
appear, however, until after Newton (§) had demonstrated the 
order of spectral colors. 

It is possible that the flight of colors may help to explain 
the mechanisms involved in color vision. Before discussing 
the possible implications in terms of color theory, an additional 
fact should be emphasized. During the color series, the 
colors frequently involute from the periphery of the image to 
the center. This phenomenon has been noted by Goethe, 
Fechner, Seguin, Helmholtz, and Homouth, as well as by 
Shuey. It was frequently observed during the present 
investigation, though to avoid confusion, the subjects were 
directed to attend to and report on the changes in the central 
part of the image rather than the periphery. Nevertheless, 
in many cases, yellow was reported with a red fringe; the 
fringe would gradually encroach upon the central yellow 
until the whole image had become red; the red, in turn, 
frequently was displaced by a blue border. As the colors 
progressively tended toward blue, green, and black,‘ the 
image characteristically became smaller until only a dot of 
color remained. Such are the facts. Any adequate theory 
should include an explanation of this progression from the 

* The occurrence of black might be due to a different mechanism from that postu- 


lated for the other colors. The origin of black, however, is outside the scope of the 
present investigation and is therefore not discussed. 
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periphery of the image to the center, which tends to anticipate 
the course of the flight of colors, with its several changes. 

To interpret the basic or typical sequence, the chemical 
changes which are supposed to take place in the retina may 
be considered. According to Hecht (4), a photo-sensitive 
substance S is decomposed by light into a substance P, which 
initiates chemical changes leading to nervous impulses, and 
into one or more by-products, 4 and B. This reaction is 
assumed to be reversible, so that in the absence of stimulation, 
S may be formed from a synthesis of P, 4, and a fourth sub- 
stance C, which is present in excess and supplies material and 
energy for the recombination. On the basis of the tri-receptor 
theory, there would be three photo-sensitive substances, S,, 
S,, and S,, each responding most readily to a specific wave 
length, and each giving rise to its own decomposition products. 
The synthesis or recombination of the components of any of 
the S substances might normally occur immediately after 
the cessation of the stimulus, thereby converting an active 
reagent P into an inactive S. 

The phenomenon under present consideration, however, 
involves stimuli of long duration or of high intensity. Under 
these extreme conditions, the concentrations of 4 and B 
might well become excessive. With abnormal concentrations, 
A and B would tend to diffuse away from the area stimulated, 
so that after the stimulus had ceased, some of the active 
principle P would be unable to recombine to form S, until 
the diffused portions of 4 had returned to the stimulated area 
to unite with the already present P and the active agent C. 
During this interval, P might continue to act upon the receptor 
mechanisms, initiating nervous impulses, manifested phenom- 
enally asimagery. Parenthetically, the occurrence of positive 
after-images against a dark field might be explained on this 
basis. 

To account for the flight of colors, only one additional 
postulation is required: namely, that each of the three different 
by-products, 4,, 4,, 4,, has its own distinct and appropriate 
rate of diffusion, as follows: The by-products for red diffuse 
less rapidly at first than those for green and violet. Conse- 
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quently, following a brief stimulus, the inactive S, resynthe- 
sizes almost immediately, while the active reagents P, and P, 
persist until their 4 substances return to the stimulated area, 
resulting meanwhile in sensations of green or blue. With 
somewhat longer stimulation, the red by-products diffuse more 
widely than the other two. When the stimulus ceases, there 
is at first a preponderance of P, and consequently of red 
sensations. With still more intense stimulation, the green 4 
substances diffuse in increasing proportions, giving rise first 
to sensations of yellow, and ultimately of green. (Under 
maximal stimulation, the diffusion might be so complete that 
all three P substances would remain active after the cessation 
of the stimulus, giving rise to a sensation of white.) These 
phenomena, of course, imply that the rate of diffusion is not 
uniform; that of the green by-products being at first rapid, 
and thereafter proceeding more slowly, so that it continues 
to diffuse after the violet and red by-products have attained 
virtually maximum diffusion. It is thus possible to account 
for the presence of green at the beginning and end of the series. 
Presumably, the return of by-products occurs in converse 
order to that proceeding during diffusion; moreover, such 
return would naturally be from periphery of the stimulated 
retinal area toward the center, which would explain the 
involution of the color changes, occurring in the same order. 

If the dispersion theory is correct, a large stimulus should 
have a longer after-image than a small one. Troland (8) 
has demonstrated that the duration of the after-image varies 
widely with the diameter of the field and also with the duration 
of the stimulus. Moreover, the differences due to wave 
length and to absolute intensity are considerably less than 
those due to the size of the field and to the duration of the 
stimulus, which is what we might anticipate with a diffusion 
process. 

While theories are hazardous ventures at best, it is hoped 
that the present study may at least serve as a basis for further 
observations of a quantitative nature, until or unless some 
better working hypothesis is proposed. Meanwhile, we may 
note that Ford (3), using rays from the yellow part of the 
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spectrum, obtained the sequence: y—o—v—p—b. This agrees 
with the results obtained with intense white light, and though 
this as well as other results mentioned may be readily inter- 
preted in terms of the Young-Helmholtz tri-receptor theory, 
without any postulations additional to those previously 
mentioned, it would be less simple so to interpret them in 
terms of the Hering theory or its modifications. 

Conclusion. We may state that there is a typical flight of 
colors, presumably due to chemical changes initiated in the 
retina. This may be modified to greater or less extent by 
subjective factors. The progression of colors as well as their 
changes in size and their involution from periphery of the 
image to center may be interpreted in terms of diffusions in 
the retina of several decomposition products at various rates. 
The facts summarized lend themselves to interpretation in 
terms of the tri-receptor theory of color vision. 
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DISCUSSION 
PROFESSOR TRYON ON FACTORS 


For some time I have been in doubt as to the need of making 
any comments on two long articles about the Two-Factor theory 
which were recently published in this Review by Professor R. C. 
Tryon.! But finally it seems that at least a few words might be 
helpful. 

The first article is almost exclusively devoted to considering 
‘ten important researches’ which it selects for making a comparison 
between the tetrad distribution there actually observed and that 
which was to be ‘expected in the Two-Factor Theory’ (p. 335). 
The two distributions, Tryon says, do not fit one another, so that 
according to him we must ‘throw aside the theory as untenable’ 
(p. 335). But unfortunately the distribution here imputed by him 
to the Theory is quiteerroneous. His curve representing this distri- 
bution excludes all ‘group factors.’ Whereas if he will look again 
at the formulation of the theory by its proponents, he will find that 
these factors constitute an essential, indeed the most essential, 
feature in it. From the very beginning, thirty years ago, we form- 
ally declared that any form or version of the theory, if it excluded 
group factors, was not only wrong, but absurd.? 

His second article was devoted to another criticism, but it is 
one which contradicts the first. He now states that the theory 
does include ‘a few’ group factors, but he objects that in point of 
fact he can bring forward ‘a possible list of forty odd.’ If here 
again he will look at the theory as actually propounded, he will 
find many such passages as the following: 


Any element whatever in the specific factor of an ability 
will be turned into a group factor if this ability is included 
in the same set with some other ability which also contains 
this element.’ 


Thus the theory, far from restricting the group factors to ‘a few,’ 
really admit them in unlimited number. Instead of ‘forty odd’ 
he might as well have enumerated four hundred or four thousand. 


1R. C. Tryon, Psycuot. Rev., 1932, 39, 324-351 and Idem, Psycnot. Rev., 1932, 
39, 403-439. 
® For a detailed and historical exposition of this matter, see C. Spearman, J. Educ. 
Psychol., 1933, 24, p- 591 ff. 
3 C. Spearman, Abilities of Man, p. 82: 
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As for the remaining and subsidiary content of his two articles, 
to discuss this in detail would be wearisome. So far as I can see, 
there is nothing correct in it. With apologies to Cicero, it may 
be said of our author, nihil tetigit quod non vitiavit. 

To illustrate his style of argument, perhaps the following ex- 
ample will do as well as any. He tries to controvert my proof 
that a large number of random factors would reduce the scatter of 
the individual differences towards zero. He writes: 


This proposition may be tested by dice throws, and 
amounts to saying that if X = total faces on nm dice, 
o,* = 0 when n is very large. But o,? = now, where 
o7¢ is the variance of one dice (sic!). Hence as n gets large 
a,’ becomes large and Spearman’s proposition is false 


(p. 332). 

It is indeed strange for anyone to discourse on statistics who 
does not know that o,? may have any value whatever, this being 
wholly dependent on the choice of unit. Commonly, for pure 
convenience, statisticians choose this unit so that o,2 = 1. If our 
author will here too kindly look again at what he criticizes, he will 
find that what I really said tended towards zero was not ao,” but 
o,/X‘. 

C. SPEARMAN 

University oF Lonpon 


*C. Spearman, Brit. J. Psychol., 1928, 18, p. 261. 


(MS. received February 19, 1934] 
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